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protects  your  data 
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Copyrighted  material 


It  todcus  taisands  ctf  steps 
wtowe  wanted  Fortuna 


Micros  off 

Pile    tidit  Formula 


Option 


One  step  outlmmg.  Outline  worksheets 
to  see  only  the  detail  you  need. 


One  step  styles.  Save  and  apply  your  oum  style.  Mix  up 
to  256 fonts,  16  (fl6  million  colors  and  18  patterns. 


One  step  fimnulas.  Use  Autosunf  to 
add  a  range  of  cells  by  double  clicking. 


Ourexcluave 
Outlining  feature 
lets  you  expcmd 
and  coUapse  your 
worksheet  So 
you're  able  to 
display  arut  print 
only  the  data  you 
need  to  view  or 
share  with 
others. 


aim- 
inatingthe 
need  to  create  sep- 
arate documents 
far  your  boss  cmd 
your  boss's  boss. 
Furthermore,  if 
you  don't  select 
spec^  param- 
eters, the  program 
will  automatical- 
ly outlirK  your 
worksheet  You 
can  also  combine 
virtually  hundreds 
of  worksheets 
through  the  con- 
solidciim  feature. 
Regardless  of  for- 
mat  or  structure. 


Select  a  range  of  cells  and  trmn^brm  them  into  a  chart  on  a  worksheet.  With  one  simple  click. 
Or  why  not  create  a  3-D  chart.  Then  rotate  it  360°  How's  that  for  a  view?  With  new  Micmsc^  \ 
Excel,  you  can  choose  from  68  different  chart  types.  '24  of  which  are  3-D.  Or  even  create  your  own. 
And  because  this  is  a  graphical  program,  it's  easy  to  combine  text,  data  and  graphics  on  a  single 
page  Of  course.ii's  WYSIWYG  too.  Which  means  you  can  actually  see  what  ya^re  working  ort 


For  mm  mfimmatim  in  the  SO  Uiiiled  SUOes.  call  <aOO)  S4I  I261.  Depl.  Q13.  In  Canada,  call  (416)  S6S-3S01  Onlnfr  aitU.S.<nid  Canada,  call  (206)  93&S66I.  0 1991  Ukrosofi  Corporation.    I  All  r^Ui  raerved. 
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One  step  alignment  Align  data  to  the 
left,  lb  OerighL  Or  the  center. 


One  step  drawing.  Highlight  key  data 
with  lines,  boxes,  circles  and  arcs. 


One  step  macros.  Add  buttons  and 
access  hundreds  cf  macro  commands. 


Introducing  Microsoft  Excel  version  3.0. 


Out  ofall  the  steps 
it  took  us  to  create  the 
new  Microsoft'  Excel  for 
Windows;  there  were  two 
in  particular  that  had  the 
most  impact.  The  first 
was  to  listen  to  our  users  and  to  listen 
carefully.  The  second  was  to  take  that 
knowledge  and  inplement  it  intdligently 
The  result  is  outrageous  power 
coupled  with  ease-of-use.  It  is  this  idea 
that  drives  all  of  our  eflForts.  And  has 
since  we  introduced  the  first  graphical 
spreadsheet  back  in  1985. 

A  recent  example  of  this  is  the 
Toolbar?  This  addition  lets  you  do  every- 
thing from  formatting,  to  formulas,  to 
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outlining  with  one 
click  of  a  button. 

Best  ofall,  it's 
really  easy  to  make 
the  move.  Microsoft 
Excd  comes  with 
online  help  for 
1-2-3'users.Soyou 
can  learn  by  simply 
applying  your  existing 
Imowledge. 

Take  the  next  step, 

call  (800)  541-1261,  Dept  

Q13,  for  the  name  of  a  dealer  near  you. 

Miaosaft 

Making  it  all  make  sense' 


hlkimafit»dlluMkmafilctimritiUmdtnitmariaa»dViMiaiit'tiSim^  Toolbar  and  Windota  an  tmdtmarks  of  Micrmafi  Cwpoiitfkw.  l.Z-laartgiamdlrtitmarktfialutDimlafmiiitCaipiiiiliim. 
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Zoom/Modem  \/.42bis 

The  Choice 
i  n 

High  Speed 
Modems 


PC  Magazine  recognized  the 
exceptional  value  of  our  Zoom/ 
Modem  \/.42bis  with  one  of 
the  industry's  top  honors,  the 
Editors'  Choice. 


Now  Zoom  offers  another  out- 
standing \/.42bis  value  with  our 
new  line  of  Zoom/Modem  V.32 
Turbos.  These  supercharged 
modems  can  talk  to  other  V.32 
modems  using  industry-stan- 
dard 9600  bps  Rockwell  data 
pumps,  with  V.42bis  compres- 
sion for  error-free  throughput  up 
to  38,400  bps.  And  with  12,000 
bps  Turbo  mode,  data  is  trans- 
mitted a  full  25  percent  faster 
than  competing  V.32/V.42bis 
products.  With  external  and 
internal  models  at  $599  sug- 
gested retail,  this  is  the  high- 
est speed  per  dollar  you  can 
find  anywhere. 


ZOOM 


Zoom  Telephonies,  Inc. 
207  South  Street 
Boston,  MA  02111 
1-800-631-3116 
1-617-423-1072 
COMDEX  Boolh  4644 


Inside 


PC  Magazine  is  too  small.  At  least 
we  think  the  .staff  is.  It's  too  small  to 
do  the  job  of  pumping  out  hundreds 
of  pages  of  incredibly  dense,  techni- 
cally rich  material  per  issue,  22  times  a 
year.  Just  as  it  outgrows  and  overflows 
your  bookshelves,  PC  Magazine  has 
outgrown  and  overflowed  every  meta- 
phor for  managing  and  directing  its 
internal  processes. 

Enter  Joel  Dreyfuss. 
Fresh  from  an  eight-year 
stint  at  Fortune,  Dreyfuss 
takes  on  the  newly  created 
role  of  editor  of  PC  Maga- 
zine, responsible  for  su- 
pervising day-to-day  edi- 
torial operations.  He  brings 
a  wealth  of  big-magazine 
experience  with  him,  the 
kind  of  experience  PC 
Magazine  will  need  to 
manage  its  growth.  But 
he's  more  than  just  a  na- 
tionally recognized  editor. 
He's  been  an  avid  PC 
Magazine  reader  for  years. 
He  cares  deeply  about  the 
technology,  the  products, 
and  how  people  use  them. 

Dreyfuss  got  his  start 
with  personal  computers 
by  helping  a  friend  who 
bought  one  of  the  early  pre- 
IBM  machines,  way  back  in  1 980.  The 
friend  was  stunned  into  inaction  when 
he  realized  that  he  had  to  put  the  sys- 
tem together  from  a  boxful  of  parts  and 
a  single  sheet  of  photocopied  instruc- 
tions. Dreyfuss  took  on  the  job,  trust- 
ing his  intellectual  curiosity  and  com- 
mon sense  to  see  him  through.  The 
machine  worked  fine.  More  recently, 
he's  been  investigating  the  state  of  the 
art  in  desktop  publishing,  and  he  al.so 
enjoys  delving  into  the  latest  software 
and  hardware. 


You'll  find  another  debut  in  this 
issue:  a  new  way  to  present  the 
S^SJl  benchmark  test  results  for  individ- 
ual PCs  in  the  first  installment  of  our 
two-part  comparison  of 486  machines. 
Our  high-low-average  charts  compare 
the  performance  of  each  machine  to 
the  fastest,  slowest,  and  average 'per- 
formers in  the  four  major  performance 


New  editor  Joel  Dreyfuss:  Ready  for  tils  most  challenging 
assignment — supervising  day-to-day  editorial  operations. 


categories.  Each  machine's  strengths 
and  weaknesses  stand  out  clearly,  as  do 
the  overall  characteristics  of  the  group. 
We  think  you'll  like  it. 

You'll  also  like  the  cover  story, 
which  reviews  backup  software.  The 
number  of  users  who  back  up  their 
disks  regularly  is  depressingly  small, 
making  a  good  business  for  disaster 
recovery  utilities.  Once  you  see  how 
comprehensive  these  programs  are, 
backing  up  won't  seem  like  such  an 
onerous  task. — Bill  Machrone  ■ 
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On  Lotus  1-2-3,  Excd  Or 
Ouattro  Pro,  Read  This. 


^BRIDGE 

'  ""'ay  Compute?"'- .Early 
I  announced  a  rfr=  "^""^'ates 

i.'^'^n,os.popu,'^l^'',^'ndu8. 

I  spreadsheet  "^'''r-^"- 
I  SuperCaJcS  P'^o^rams, 

;-Sd"s?r^'^.''.e 

,  "'eans  that  the  new  I, 
f""-  SuperCalcs      '"?' Price 


'^"!^'whatT/e;"'^'*'''=''>^ 
"•ey've  been  CO?  ^"1 
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^^PensivehaSaTe?'"'''^^ 
^^hich  are  often  1  •""'^''^'^es 

aCAspokesXn'T''"^d 
"s  thai  theyw^^^.*^"'°W 

spreadsheet  TecTn,"'"'^'"' 
''■ey  needed  i  but 

afford  and  in  V"*^^  ""^^ 
"on  that  wouU  ^PPi'ca- 

'^«re<fivin;7hem^"^*''at 
at  this  newiZ  ■  ^"PerCalcS 
^bestvV:;if:r'-^byfar 
sheet  industry  "  "  ""^  "Pread- 


CA90S 


t's  the  beginning  of  a  revolution. 

The  affordable  spreadsheet  revolution, 
user  in  America  can  afford  the 
most  advanced  spreadsheet 
technology'.  The  latest  break- 
throughs. Newest  features. 
Hottest  3-D  graphics. 
It's  all  there  inside 
nc  90s  protects  SuperCalc5.  With  Lotus  1-2-5 

and  enhances  the      '  ..... 

value c/eveiycA  Compatibility,  presentation 
soft^^vre solution  quaijjy  graphics  and  spread- 
sheet linking,  SuperCalcS  has  become  one 
of  the  most  popular,  best-selling  spread- 
sheets in  the  industr>'. 


Now  c\'erv 


^  SuperCalc5^ 


CA  s  Ccmputinfi 
Architecture  For 


More  than  3,000,000  copies  have  been  sold  and  unlike 
some  others,  SuperCalcS  runs  on  virtually  every  type  of  PC 
H  that  exists. 

If  you've  been  thinking  about  moving  up  to  a 
more  powerful,  full-featured  spreadsheet,  now's 
ihe  time.  Move  up  to  SuperCalcS  and  get  every- 
thing you've  always  wanted  for  hundreds  of 
dollars  less  than  Lotus  1-2-3,  Excel  or  Quattro 
Pro.  For  the  name  of  your  nearest  SuperCalcS 
dealer  call  1-800- 
CALC-149. 

Do  it  right  now.  | 
After  all,  at  this 
price,  why  wait? 


QOMPUJEK 
/iSSOCIATES 

Soflwore  superior  by  design. 


I©  Computer  Associates  International.  Inc..  711  Stewart  Avenue.  Garden  City.  NY  11530  4787.  Lotus  and  1-2-3  are  registered  trademarks  of  Lotus  Development  Corporation. 
Excel  is  a  registered  trademark  and  Windows  Is  a  trademark  of  Microsoft  Corporation.  Quattro  Pro  is  a  registered  trademark  of  Borland  International,  Inc. 
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AppteTalk  Zones 


CC2-Apple  USA  Lab 
CHR  Admin 
CHR  AppleTolk/VMS 


Novell 
VAX 
Banyan 
NFS 

AppleShe 


User  Nam 


Apple 


This  is  the  Macintosh  Chooser.  A  single  {mint  of  access  to  a  tcide 
ofs)'sletns.  The  Chooser  shows  available  netiivrk  resources  graphicaUy 
and  cotisislently.  just  point  the  mouse  amiym're  connected. 


^rple's  Data  Access  Langiuige  (DAL)  adapts  popular  off-the-shelf 
database,  spreadsheet,  and  data  amtfsts  software  to  major  SQL  etnironments. 
So  nontechnical  users  can  easih'  access  remote  databases. 


.Maanlosh  offers  an  incredible  range  of  tools  for  connecting 
with  tirtuall)  am' host-based  eniironment,  whether  it  's  running  SNA,  TCP/IP, 
DECnet',orOSI. 


CommandShell  1 

»  Is 

dev/ 

ne«unix  tip/ 

etc/ 

nextunix  unIx* 

Macintosh  Partition 


44^32Kindisk 


6,8 


Excel 


Persuasion  Studio/S  HgperCai 


Apple  A/UX '  lets  Macintosh  run  UNIX '  applications  plus  thousands  of  Mac'  programs. 
At  the  same  time  mu  can  run  X-Wituhw  and  MS-DOS  aj^lications,  and 
cut.  cop\:  and  paste  betuven  any  of  them.  No  other  desktop  computer  can  do  Ibis. 


Ci 


tD  anything. 


Madnlosb  shares  data  uHh  DOSPCstia  Nofell.  jCom.  Bamm.  and  more. 

Madnlosb  reads  anduriles  DOS  files  on  a  flopfn-  (M.  Macintosh 
rwm-  lX)Si)rognims.  Ma)-he)mr  next  DOS  computer  should  be  a  Macintosh. 


While  diversity  may  make  life  rich  and  fascinating,  it  makes 
life  as  an  IS  manager  something  short  of  serene. 

What  is  politely  referred  to  as  the  "multi-vendor  envi- 
ronment" is  an  amaJg^  of  disparate  hardware,  incompat- 
ible operating  systems,  dissimilar  databases,  and  multiple 
networks.  Nevertheless,  IS  people  are  expected  to  make  these 
all  work  together  in  perfect  harmony 

But  lately,  a  lot  of  people  are  finding  the  source  of  their 
solution  a  pleasant  surprise:  the  Apple"  Macintosh"  computer. 

They're  finding  that  Macintosh  comes  out  of  the  box 
with  sophisticated  networking  capabilities  designed  right  in. 

That  Macintosh  is  open  to  virtually  any  host,  any  file 
server,  or  any  database,  through  any  network. 

That  Macintosh  makes  the  desktop  the  place  where  di- 
verse systems  come  together. 

And  that  with  Macintosh  you  can  build  systems  that  let 
even  nontechnical  users  access  information  from  the  desk- 
top, no  matter  where  that  information  resides. 

And  because  Macintosh  works  with  all  your  networks, 
databases,  and  hosts  in  one  consistent  and  graphic  way,  it 
delivers  major  savings  in  implementation  and  training. 

In  short,  Macintosh  gives  you  the  power  to  make  infor- 
mation systems  more  valuable  to  the  people  who  use  them. 
The  power  to  be  your  best!  • 


Macinlod)  giivs people  a  single,  simple  lietr 
of  the  infornmtion  and  serticvs  that  can  help 
them  do  their  jobs  andsenv  wur  organiza- 
tion. Seefor  murself.  Call  800-635-9550.  ext. 
67Q  and  uvll  sendmt  a  five  lideo  shouing 
hou- Modulo^  helps  unify'  complex  systems. 


Information  m  I  much  grnxl  to  jK-ajAe  ii  Ix)  can  I  get  to  it 
Macintosh  sorts  nut  the  complcxilws  <f  multiple  computer  .\ystems  and  presents 
i  tisl  information  to  people  at  li)e  desktop  in  a  single  mnsislenl  um: 


CD  1^1  .^lieOmpukr.  Im  .ipp/e.  tbrAfftetof^.-i/fX  Mac.  Maottkab.  antt  Tie  pfmvrkibfwur  best  arrregstenJlrrkk 
markiof.ipf^C/mfmler  htc  I  SIX  is  a  reyatereti  tnukmark   ATOT  wul  \tS  DOS  ts  a  rejpslemt  tndemitrinjf  XtKrosoft  Cj^trjx) 
ration  DF.CWI  is  a  trmiemark  of  Digital  FjfuipnenI  Cnrpomtnn.  aiul  \  ttiuknf  SiiAm  u  a  tmkiwri  of  Mitssadntselts  liistiluk 
ofTMnwhif^  One  l-kkolafielier  customer  IJffer  gooit  ority  m  tbe  i  \  iimt  ntnle 'iufflies  lust  .^Jtou  4-6liv«ksfordetafTy' 
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COVER  STORY 


INSIDE 
LETTERS 

PIPELINE 

Gus  Venditto 

FIRST  LOOKS 

■  Affordable  entries  in 
the  486  world:  We  test 
486SX  machines  from 
IBM,  ALR,  AST,  and 
American  Mitac. 

■  Tl's  microLaser 
XL:  Network-strength 
printing  in  a  small 
chassis. 

■  Motorola  Altair: 

Industrial-strength 
wireless  LAN. 

■  LANstep:  Hayes' 
entry-level  LAN  is  not 
based  on  DOS. 

■  Harvard 
GeoGraphlcs: 
Mapmaking  for  the  rest 
of  us. 

■  Logitech's 
TrackMan  Portable: 

A  better  pointer  than 
Microsoft's  BallPoint? 

NEW  AND  IMPROVED 

Cristina  Cordova  and 
Nate  Zelnick 

READ  ONLY 

Matthew  J.  Ross 

TOOLKITS 

Trudy  Neuhaus 


COLUIVINISTS 


Q  BILL  MACHRONE 

The  Race  Is  On! 

13  JOHN  C.  DVORAK 

Whither  the  Hobbyist? 
85    Inside  Track 

E3  JIM  SEYMOUR 

Echoes  from  Mac-land 

13  WILLIAM  F. 
ZACHMANN 

For  Once,  a  Study 
Worth  Studying 


IHI  SOFTWARE 

Premium  Insurance:  Backup  Software  (iets  Better 

Edward  Mendelson/  If  you're  one  of  the  thrill 
seekers  who  complain  that  regular  data 
backups  take  too  long  or  are  just  too 
complicated,  the  ease  and 
speed  of  the  best  of  these  1 1 
packages  may  convince  you  that 
backing  up  is  a  smart  and  easy 
procedure.  You  can  thank  us  later. 

105  Back-It  4 

106  BakupWiz 

107  Central  Point  Backup 

108  DIskpack 

112  DMS/IB  Intelligent  Backup 

121  Fastback  Plus 

125  The  Norton  Backup 

126  PC-Fullbak  Plus 
134  SitBack 

136  Sytos  Plus  File  Backup 

Manager 

142  TakeTwo  Manager 

104  Editors'  Clioice 

111  Backing  Up  with  DOS 

124  Summary  of  Features 

128  Backup  Dos  and  Don'ts 

132  Performance  Tests 


162 
162 
168 
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FEATURES 


COMPUTERS 

486/25:  Newly  Affordable  Power 

M.  David  Stone/ \n  the  first  of  two  parts,  PC  Magazine  Labs  tests  29  25-MH2  486-based 
systems — some  of  which  you  can  bring  home. 


218  Boss  486  Model  4625 

224  Bus  486-25 

228  C  486-25 

229  Cheetah  Gold  425 
234  Club  486  Hawk  II 

236  Con^puter  Mar1<et  Place 

Ultra  486 

239  Copam  486/25  EISA 

246  CSS  MaxSys  486  MTE/25 

248  Datawortd  Data  486-25 

251  Dell  System  425TE 

254  DTKFeat-2502 

255  Dynamic  Decisions 

Dynex  486  ISA 
255  Dynamic  Decisions 

Dynex  486E 
260  Dyna  Work  Master 

486  25  Cache 
260  Dyna  Work  Master 

486  25  Cache  EISA 
265  EPS  486/25  Tower 
265  Hewlett-Packard 

HP  Veclra  486 
270  HiQ425i 

162  Editors' Ctioice 

188  Summary  of  Features 

202  Performance  Tests 


Acer  11 70 
Acer  1200 

ACMA  486/251  Engineering 
Workstation 

ACMA  486/25E  Engineering 
Workstation 


178  Advanced  Logic  Researcti 
BusinessVEISA 

179  AGI4100A 

184  Amax  486  EISAmax 
186  American  Research  Corp. 

Skyscraper  486/25C 
208  Apricot  Qi  900 
213  Austin  Winstation  486/25e 
217  Blue  Star  486/25C 
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Magneto-Optical  Drives: 

Fuiniling  the  Promise  of  Rewritable  Optical? 

M.  David  Stone/ They're  faster  than  floppy  disk  drives 
but  slower  than  hard  disks.  They're  more  expensive 
than  hard  disks  but  cheaper  than  8-mm.  tape.  They  can 
add  removable,  rewritable,  high-capacity  data  storage  to 
your  PC.  But  are  they  the  right  storage  solution  for  you? 
To  help  you  find  out,  PC  Magazine  takes  a  look  at  1 7 
magneto-optical  drives. 


282  How  Magneto-Optical 
Technology  Works 

284  From  Floppy  to  Magneto- 
Optical:  A  Guide  to 
Storage  Options 

288  Magneto-Optical:  Faster 
than  a  Floppy,  Slower 
than  a  Hara  Disk 


290  Seeking  a  Faster  Drive: 

Up-and-coming 

Rewritable  Optical 

Technologies 
294  Editors'  Choice 
304  Performance  Tests 
306  Multifunction  Drives: 

The  Best  of  Both  Worlds 


AFTER  WORDS 


ADVISOR 

Joe  Sa/e/77(/Distribute  your  programs  as  shareware;  using 
coprocessors  with  GUIs;  learn  about  PRN  ghost  files. 

AFTER  HOURS 

■  Finale  offers  desktop  publishing  power  to  musically 
inclined  PC  users. 

■  Tracon  II  links  its  realistic  view  of  the  crowded  skies 
to  Flight  Simulator. 

■  California  Games  II:  The  sequel  picks  up  where  the 
totally  tubular  original  left  off. 


LAB  NOTES 

Andrew  Schulman/ 
Windows  3.0:  All  That 
Memory,  All  Those 
Modes 

UTILITIES 

John  Deurbrouck/ 
Track  Down  Your 
PATH  Problems  with 
CHKPATH.COM 

ENVIRONMENTS 

Charles  Petzold/ 
Bitmap  Creation  Under 
Windows:  The  Old 
Functions 

POWER 

PROGRAMMING 

Ray  Duncan/ 
Mastering  the 
Complexity  of  the 
Windows  API 

WINDOWS 

Fran  Finnegan/ 
Arrange  your  program 
icons  so  they  appear 
the  same  way  every 
time  you  start 
Windows:  specify 
parameters  for 
programs  loaded  at 
startup. 


ABORT,  RETRY, 
FAIL? 

Bill  Howard 


PC  MaaNet  News 
Direct  Marketing 
Connection 
Marketplace 
Premier 

index  to  Advertisers 
Reader  Service  Card 
Editorial  Product  Index 
Conning  Up 
Advertisers'  Product 
index 


DATABASES 

Sal  Ricciardi/ Avo\6 
deleted  records  in  a 
Li  h  SET  RELATION 
search;  locate 
duplicate  records  with 
a  UNIQUE  index. 

ESS  SPREADSHEETS 

Craig  Stinson/  Quattro 
Pro  and  7-2-3  handle 
{GOTO)  in  slightly 
different  ways; 
overcome  the  size 
limitation  on  Allways 
graphs;  Lofus  1-2-3 
Release  2.2's  Macro 
Library  Manager  can 
double  as  a  clipboard. 


THE  WORKING 
WORD 

.  Costa  Rod/s/ Enlarge 
HI  hard-to-see  cursors; 
limitations  of  the  Word 
for  Windows  ruler; 
two  WordPerfect 
macros  will  shorten 
the  save-and-replace 
process. 

QD  USER-TO-USER 

ngig  Neil  J.  Rubenking/ 
Don't  let  your 

i^Jjl  AUTOEXEC.BAT  file 
reexecute  dangerous 
commands;  use 
recursive  batch  files  to 
process  nested  .ZIP 
files. 

LANGUAGES 

Trudy  Neuhaus/ 
Accessing  Turbo  C 
text-mode  variables; 
implementing  timed 
delays  in  BASIC. 


TUTOR 

Jeff  Prosise/ More 
documentation  on 
undocumented  DOS; 
understanding 
redirection  and  piping. 


1-2-3  graphs  In  Allways. 

[g|  CONNECTIVITY 

Frank  J.  Derfler,  Jr./ 
Unix  filenames  in 
DOS;  wiring  with  type 
66  punch-down 
blocks;  using  dBASE 
on  a  LAN;  when 
accessing  overlays 
slows  performance. 
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i  i  y  ON-LINE  SERVICE 

j  ji  PC  Magazine  operates  PC  MagNet,  an  on-line 
'  service  where  readers  can  finij  the  utilities 
published  in  each  issue,  download  an  index  of 
reviews,  share  opinions  with  the  editors,  and  access 
Computer  Library.  To  join,  set  your  communications 
software  tor  either  300  or  1 ,200  bits  per  second,  7  data 
bits,  even  parity,  1  stop  bit,  and  full  duplex.  To  find  the 
number  nearest  you,  dial  800-346-3247,  (In  Canada, 
call  800-635-6225,  voice  only,)  When  the  modem 
connects,  press  Enter.  At  the  HOST  NAME  prompt, 
enter  PHONES.  Follow  the  menus  and  note  the  number 
closest  to  you. 

After  you  have  found  the  phone  number,  hang  up  and 
dial  using  the  number  you  just  found.  When  you  connect 
with  PC  MagNet,  press  Ctrl-C,  At  the  HOST  NAME 
prompt,  enter  CIS,  At  the  USER  ID  prompt,  enter 
177000,5000,  Enter  PC'MAGNET  at  the  PASSWORD 
prompt  and  Z10D9000  at  the  ENTER  AGREEMENT 
NUMBER  prompt.  CompuServe  memljers  can  join  by 
entering  GO  PCMAG  at  any  CompuServe  prompt.  To 
upload  a  letter,  type  GO  PCM:FORUMS.  For  Customer 
Service,  call  800-848-8990.  PC  MagNet  costs  $12,80 
per  hour  via  MasterCard,  VISA,  or  American  Express. 
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currently  available  products.  Comparative  reviews  are 
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by  company  name  for  hardware.  Software  is  free  from 
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J(\  '^.  WBPA 


«|  PC  MAGAZINE  JUNE  11,  1991 


Cop' 


Whafsthe 
difierence 
between  an 

Austin  and 
a  Dell  PC? 


>QJSriN 

COMPUTER  SYSTEMS 


AUSTIN  486-33  EISA 

WINTOWER  DELL  SYSTEM  433TE 


$7,495  $9,649 


*  1991  Austin  Computer  Systems  AH  Rights  Reserved  Dell  is  a  reoisiered  iraOemarli  o1  Dell  Computer  Corporation  Otrier  {jroduct  names  or  trademarks  snovvn  herem  are  for  illustrative  purposes  only  and  may 
be  ttie  property  of  oltier  companies  Some  systems  are  photographed  wrtti  optional  extras  'Source:  From  ttw  Dell  Computer  Corporation  ad.  PC  Msffione.  May  14.  1991  issue.  Prices  and  speaftcaltons  are 
subfect  to  ctiange  wtthoui  ndice  Austin  Computer  Systems  cannot  t)e  responsible  lor  errors  in  typography  or  photography.  Thsre  is  no  annual  fee  or  minimum  charge  required  tor  the  Austin  Computer  Systems 
credit  card  and  the  annual  percentage  rate  is  1764%  in  Texas  and  1786%  in  all  other  states 


Hie  Price. 

Can  two  computer  systems  with  similar  features  have  such  a  huge 
difference  in  price?  Yes!  How?  Just  read  the  chart  below. 


EDITORS 
CHOICE 


What  Do  You  Get  From  Austin? 

•  Award-Winning  Excellence 

In  under  3  years,  Austin  Computers  has  won  4 
PC  Magazine  Editor's  Choice  awards. .  .the  most 
highly  acclaimed  award  in  the  computer  industry. 
When  we  won  our  latest  award,  they  said,  "When 
you  combine. .  .the  attractive  pricing  with  Austin's 
faster-than-average  performance,  quality  com- 
ponents, expansion  possibilities,  and  "made-in- 
America"  philosophy,  it's  easy  to  give  the 
Austin. .  .an  unqualified  recommendation." 

•  Fully  Ljoaded  System 

We  configure  every  Austin  WinStation  (Window  Workstation)  to 
include  a  monitor,  video  adapter,  hard  drive,  floppy,  keyboard,  and 
full  array  of  I/O  ports.  Then  we  preload  with  Microsoft  Windows  ao 
and  DOS  4.01.  We  even  include  a  Microsoft  mouse.  Other 
peripherals  and  options  are  available.  Call  for  details. 

•  American-Made  Quality 

Austin  WinStations,  including  the  surface-mounted  motherboards, 
are  made  and  assembled  in  the  USA!  The  latest  design  and 
manufacturing  techniques  allow  us  to  offer  you  the  highest  quality 
products  at  the  lowest  prices! 

•  GE  On-Site,  Next-Day  Service 

Every  Austin  desktop  comes  with  1  year  of  GE 
on-site  service.  That  means  we'll  have  a  Service 
Engineer  to  your  computer  site  usually  within  24 
hours!  We  even  offer  extended  GE  contracts  for 
up  to  5  years  at  the  best  rates.  S£  Computer  Strviee 

•  Toll-Free,  1-800  Technical  Support 

If  you  ever  have  a  technical  question  or  just  need  information, 
you  can  call  our  highly  trained  specialists,  free  of  charge. 

•  Special  Departments 

Use  our  Certified  NetWare  Engineer  to  help  you 
set  up  your  am  Local  Area  Network.  Call  us 
at  1-800-874-7182  and  ask  for  the  Networking 
Department.  Austin  Computers  is  a  Novell  Gold 
Authorized  Reseller.  We  also  have  specific  depart- 
ments for  VAR,  Government,  Education,  and  Inter- 
national clients.  Ask  about  our  quantity  discounts. 


Novell 
Gold 

Authorized 
Reseller 


VAR  1-80M38-1569    OVERSEAS  (512)  339-3500 
GSA  1-80a833-4GSA  CANADA  1-800-338-1565 

FAX  (512)  454-1357     NETWORKING  1-800-874-7182        ,  ^.  ,  ,  ,  ,  ^ 
CORPORATE  ACCOUNTS  l-800^22-5506        *"     2""***"^"  im-im^  lOanvSpm 
10300  METRIC  BOULEVARD  •  AUSTIN,  TEXAS  78758 


1-800-752-1577 


•  30-Day  Satisfaction  Guarantee 

We  want  you  to  be  100%  satisfied  with  your  computer,  your  service, 
and  us.  That's  why  we  give  you  a  30-day  noKjuestions-asked, 
money-back  guarantee.    

•  100%  Financing  and  Leasing 

We  offer  100%  financing  with  our  Austin  Computer  Systenris  Credit  Card. 
Just  call  and  we'll  take  your  application  over  the  phone. 


What's  The  Big  Difference? 

Both  companies  give  you  high-quality  systems,  Editor's  Choice 
awards,  American-made  quality,  high  performance,  quality  com- 
ponents, on-site  service,  full  technical  support,  leasing  options,  100% 
financing,  and  SO^lay  money-back  guarantee.  But,  Austin  costs  lessi 

A  close  comparison ...  if  you  ignore  the  $2,154  dlfferenc& 


Feature 

Austin 

Dell 

486/33  EISA 

433rE 

486/33  MHz  Processor 

Yes 

Yes 

EISA  Bus  Architecture 

Yes 

Yes 

330Mb  Hard  Drive 

Yes 

Yes 

4Mb  RAM 

Yes 

Yes 

128K  External  Cache 

Yes 

Yes 

VGA  Monochrome  Monitor 

Yes 

Yes 

30-Day,  Money-Back  Return  Policy 

Yes 

Yes 

On-Site  Service 

Yes 

Yes 

Toil-Free  Technical  Phone  Support 

Yes 

Yes 

Leasing/Financing 

Yes 

Yes 

Extended  Warranty 

Yes 

Yes 

Price 

$7,495 

$9,649* 

How  Can  You  Lose? 

As  PC  Magazine  said  when  we  won  our  first  Editor's  Choice  award, 
"Austin  Computer  Systems  has  a  winning  combination  of  classy  parts, 
smart  design,  high  performance,  and  aggressive  pricing,  all  backed 
by  a  GE  on-site  service  contract.  How  can  you  lose?"  You  can't! 
So. .  .call  us  today! 
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There  isa 


$1090 

AUSnN  286^6 
nXNDMtD  CONFIQURXnON 
MicrapiacMtor  80286  running  at  16MHz. 
SmcM  FMtaint:  GE  on-site  service. 
S&rag*:  40Mb  IDE  hard  drive.  1.44Mb  or 
1.2Mb  floppy  disk  drive. 
Mwnora:  1Mb  RAM 
(j^wuitu:  7  expansion  slots  (6  16-bit 
and  1  84)it). 

I/O  Poiti:  1  parallel  and  2  serial  ports. 
VIdM:  TTL  monochrome  monitor  with 
video  adapter 

Kayboanl:  Entunced  101  l(eyt>oard  witb 
tactile/click  touch. 

CoRWrilliUMy:  OOS.  OS/2.  Novell.  Unix. 


$1890 

AUSTIN  386/SX16  WINSTATION 
STANDARD  CONFMURAnON 
MIcniHMatwr:  Intel  803a6SX  running 
at  16MHz. 

SMClal  FaitutM:  Pre-loaded  witti 
Microsoft  Windows  3.0  and  MS-DOS  4.01. 
Microsoft  mouse.  GE  on-site  service. 
Slong«:  40Mb  IDE  hard  drive.  1.44Mb  or 
1.2Mb  floppy  disk  drive. 
Mtnwfv:  2Mb  RAM 
Expamlon:  7  expansion  skits  (6  16-bit 
and  1  8-bit). 

I/O  Ports:  1  parallel  and  2  serial  ports. 
WdM:  14'  VGA  color  monitor  witti  16-blt 
VGA  cok)r  video  adapter, 
byboanl:  Enhanced  101  keyboard  with 
tactile/clKk  touch. 

CompaUMIHy:  DOS,  OS/2,  Novell,  Unix. 


$1990 

AUSTIN  386/SX20  WINSTATION 
SIANDARD  CONFieURAnON 
MIcraprocwMr:  Intel  80386SX  running 
at  20MH2. 

SpMW  Fnbim:  Pre-kiaded  with 
Mk:rosoft  Windows  ao  and  MS-DOS  4.01. 
Mnrosoft  mouse.  GE  on-site  servk». 
Stangt:  40Mb  IDE  hard  drive.  1.44Mb  or 
1.2Mb  floppy  disk  drive. 
Mtfflwy:  2Mb  RAM 
Expanioii:  7  expanskjn  sk)ts  (6  16-bit 
and  1  8-bit). 

I/O  Pocti:  1  parallel  and  2  serial  ports. 
Video:  14'  VGA  color  monitor  1^  VGA 
color  vkleo  adapter 

KiylMMrt:  Enhanced  101  keyboard  with 
tactHe/dick  touch. 

CampaUMINy:  OOS,  OS/2,  Movell,  Unix. 


$2590 

AUSTIN  38&25  WINSIATION 
SIANDAflD  CONFIOUR/(riON 
Mlcraonctttor  Intel  80386  running 
at  25MHz. 

Special  Features:  Pre-k>aded  with 

Microsoft  Windows  3.0  and  MS-DOS  4.01. 

Mkirosott  mouse.  GE  on-site  servtee. 

Small  footprint  chassis. 

Slonga:  90Mb  IDE  hard  drive.  1.44Mb  or 

1.2Mb  floppy  disk  drive. 

Memofv:  2Mb  RAM 

Eipansien:  7  expansion  slots  (6  16-bit 

and  1  6-bit). 

UO  Ptili:  1  parallel  and  2  serial  ports. 

VMs«:  14-  VGA  color  monitor.  l6-b<t  VGA 
cotor  video  adapter. 

Kaytwanl:  Enhanced  101  keyboard  with 
tactile/click  touch. 

CompaUblllty:  DOS,  OS/2,  Novell,  Unix. 


AUSTIN  286^6 

1MB  RAM  AND  1  FLOPPY  DRIVE 


tniniin  la  rim  or  t33  per  ma 
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$147D 
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11436 

$1860 

125MB  IDE 

S1440 
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20(MB  IDE 

11820 

t1»45 

K160 

OTHER  OfTIOWS  ARE  WIIABU.  C*a  fOfl  DEWIS. 


AUSTIN  386/SX16  WINSTATION 

ZMB  RAM  AND  1  FLOPPY  DRIVE 
tnHTlNe  Kt  (14)0  OR  t4S  PER  Ma 


CHOOSE  MONITOR  BELOW 
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V6» 

1024  X  768 
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VGA 

BELiMf 
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$2035 
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12SMe  IDE 

t1S86 

$2225 

$2345 

JOOMBIDE 

K265 

$2«0S 

$2725 

OTHER  OPTIONS  ARE  MILABLE.  CAU  FOR  OETULS. 


AUSTIN  386/SX20  WINSTATION 

2M8  RAM  AND  1  FLOPPY  DRIVE 
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$1845 

$1«i 

$2180 

90MB  IDE 

$2025 
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125MB  IDE 
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OTHta  ocnoNS  are  wulasle.  call  for  oeiails. 


AUSTIN  38fi/2S  WINSTATION 

2MB  RAM  AND  1  FLOPPY  DRIVE 

(DumMB  XT  ma  on  w  per  Ma 
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CHROME 
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$3245 

OTHER  OniONS  are  MkLAeU.  CAU  FOR  OETAHS. 


Cl 


DinerenceL 


EISA  ARCHITECTURE 


UP  TO  7  HOUR 
BKTTERY  UFEI 


$3290      $3990      $6730  $2295 


AUSTIN  386/33  WINSTXriON 
SIANOARD  CONFieURXnON 
MknpracMHr  Intel  80386  running 
at  33MHz. 

S>mW  FmIuim:  128K  system  cactw. 
Pte-loaded  wtW  Microsoft  Windows  ao 
and  MS-DOS  4J)1.  Mlcrosott  mouse.  GE 
oivsite  service.  Small  footprint  chassis. 
Smga:  125Mb  IDE  hard  driv«  with  32K 
cache.  1.44Mb  or  1.2Mb  floppy  disl(  drive. 
Mmiwy:  4Mb  WU 
Ezpanlo*:  7  expansion  slots  (6  16-bit 
and  1  8-blt). 

M>  fmH:  1  parallel  and  2  serial  ports. 
VMm:  14'  VGA  color  monitor.  l6-b(t  VGA 
color  video  adapter. 

KtytMrt:  Enhanced  101  Iteyboard  with 
tactile/dick  touch. 

CMpiHbMllr  DOS.  OS/2,  Novell,  Unix. 


AUSTIN  488^5  WINSIXTION 
STANDARD  CONFMURATXM 
Mi«i»pfmiiif:  Intel  80486  running 
at2SMHz. 

SfMW  FmIwm:  Intefnal  8K  cache 
fkMting  point  unit.  Pre-loaded  wtth 
MicroMin  Windows  3J)  and  MS-DOS  4A1. 
Micrasoft  mouse.  GE  on-site  service. 
SImft:  12SMb  IDE  hard  drive  with  32K 
cache.  1.44Mb  or  1.2Mb  floppy  disk  drive. 
mmrr.  4Mb  RAM  {avmii  to  32Mb  on 
system  board) 

tonlw:  ai6-blt  ISA  expansion  slots 
I/O  Pirti:  1  parallel  and  2  serial  ports. 
VMm:  14-  VGA  color  monitor.  16^  VGA 
cotor  video  adapter 

KiytMrt:  Enhanced  101  keyboanj  with 
tactHe/clk*  touch. 

DOS,  OS/2,  Novell,  Unix. 


AUSTIN  486/33E  WINTOWER 
STANDARD  CDNFISURAnON 
MIcnpracanor:  Intel  80486  running 
at  33MHz. 

Special  Faaturet:  EISA  bus  architecture, 
internal  BK  cache  and  floating  point  unit. 
Optional  64K  or  128K  external  cache, 
Landmarlc  v1.14  rating-167.B  MHz,  Power 
meter  rated  @  14.93  MIPS  Shadow  RAM. 
EMS  LIM  4.0  support.  MKrosoft  paclage. 
GE  on-site  servtae.  Vertical  chassis. 
Storspe:  330MB  SCSI  hard  drive  1.44  Mb 
or  1.2Mb  floppy  disk  drive. 
Memory:  8Mb  RAM  (expands  to  64Mb  on 
system  board). 

upmilon:  8  32-bi1  EISA  bus  master. 
170  Ports:  2  parallel  and  2  serial  ports. 
Video:  14'  VGA  monochrome  monitor. 
VGA  vkJeo  adapter 
Ktytoaid:  Enhanced  101  keyboard. 
CampMMIIty:  Novell,  DOS,  OS/2  and  Unix. 


AUSTIN  38V33  WINSTATION 

4IHB  RAM  AND  1  FLOPPT  DIUVE 
tIMTMG  XT  SZia  on  «H  PBI  m. 
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AUSTIN  486^5  WINSmilON 

4MI  RAM  AND  1  FLOPPT  DRIVE 

nuniNe  a  tsm  or  ttn  per  Ma 


OTHER  OPnONS  MS  MklLABLE.  CALL  FOR  DETAHS. 


AUSTIN  486/33E  WINSTATION 

8MB  RAM  AND  1  FLOPPT  DRIVE 

(tartins  XT  tcno  ec  ri77  per  ma 


CHOOSE  MONITOR  BELOW 


CHOOSE 

HARD 

VGA 

VGA 

1024  >  Tea 

DRIVE 

MONO 

COLOfl 

VGA 

BELOW 

CHROME 

COLOR 

330MB  SCSI 

tcTae 

S894S 

(7065 

1  2G8  SCSI 

(7990 

(8395 

(6515 

OTHER  OPTIONS  AW  MILABIE  CALL  FOR  OEIAILS 


AUSTIN  386^16  NOTEBOOK 
STANDARD  CONFIGURATION 
MIcraproeetsor:  80386SX  running 
at  16MHz. 

SpMlal  Feiturat:  Weight  6.1  lbs. 
without  batteries.  Notepad  size.  Dual 
removable  battery  packs  for  up  to  7 
hour  battery  life.  Audio/Visual 
kw  battery  warning  indicator. 
Leather  carrying  case.  Batteries  and 
recharger  included. 
Storage:  20Mb  hard  drive.  1.44Mb 
floppy  disk  drive. 

Memory:  2Mb  RAM  (expands  to  8Mb 
on  system  board). 
Expansion:  2  expansion  pack  skits. 
External  VGA  monitor  port.  External 
keyboard  port.  Printer  port.  2  serial 
ports  (1  for  modem  pack). 
Video:  Brilliant  10'  VGA  display  v^th 
640  X  480  resolution  and  32-gray  scale. 
Keyboinl:  Low  profile,  full  travel  with 
embedded  numeric  keypad  and  12 
function  keys. 
CompaUbllliy:  DOS. 


PRICE  INCLUDES: 


•  LEATHER  CARRYING  CASE 

•  DUAL  BATTERY  PACKS 

•  UNIVERSAL 

AC  ADAPTERyCHARGER 

•  2MB  RAM 


VAR  1-800-338-1569    OVERSEAS  (512)  339-3500 
GSA  1-800«»-4GSA  CANADA  1-800-338-1565 

FAX  (512)  454-1357     NETWORKING  1-800-874-7182   .  , 

CORPORATE  ACCOUNTS  1-80^622-5506  '™  ^"■**^  Tiim-Tpm-Sai  10»I^^^«l 

10300  METRIC  BOULEVARD  •  AUSTIN,  TEXAS  78758 


1-800-752-1577 
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COMPUTER  SYSTEMS 


Why  all  the  excitement 
about  a  promotion  to  test  drive 
our  token-ring  boards? 

Must  be  the  convertible  design 


When  it  comes  to  flexibility,  DCA* 
token-ring  boards  take  a  back 
seat  to  no  one. 

But  why  take  our  word  for  it 
when  you  can  test-drive  IRMA- 
trac  "or  MacIRMAtrac  "  yourself. 

Now,  as  part  of  our  exciting 
Grand  LANplan  promotion,  free 
evaluation  units  are  available  for  a 
45-day  trial  period.  That  means 


Now  you  can  try  the  most  flexible 
loketi-rinf>  txMinis  for  free. 

you  can  experience  first-hand  the 
unparalled  performance  of  our 
token-ring  design. 

This  design  allows  IRMAtrac 
to  adapt  in  a  variety  of  ways.  It's 


convertible  to  support  ISA,  EISA 
and  Micro  Channel  "Architectures. 

DCA's  Ring  Interface  Mcxl- 
ule  (RIM)  technology 
handles  both  twisted 
pair  and  fiber  optic 
cabling.  And  it  works  at 
4Mbps  and  16Mbps. 

We've  even  carried 
this   flexibility  to  the 
Mac  with  MacIRMAtrac. 
In  fact,  the  RIMs  are  interchange- 
able between  boards  giving  you  a 
single  .source  for  purchasing,  sup- 
port and  upgrades. 

Both  boards  are  compat- 
ible with  the  leading  network 
operating  systems.  Plus,  you  get 
on-board  intelligence  and  bus- 
master  technology  that  helps  us 
outperform  the  competition. 

Of  cour.se,  with  all  these 
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features,  you'll  probably  want 
your  own  DCA  token-ring  board. 
In  that  case,  keep  the  evaluation 
unit  at  no  charge  when 
you  purchase  12.  Or 
buy  it  at  a  50%  savings 
for  $495. 

Finally,  you  could 
even  drive  off  with  a 
brand  new  Mustang 
Convertible.  Or  win 
other  exciting  prizes  just  by 
answering  a  few  questions  in  our 
Grand  LANplan  Sweepstakes. 

For  your  free  evaluation 
unit  and  to  enter  the  Grand  LAN- 
plan  Sweepstakes,  call  us  today  at 
1-800-348- 
DCA-1,  ext.  ^ 

dgaH  0 


•Offer fswicl  in  I'  S.andCanatlaonly.  OI99I  Digital  0)mmunu  jii(Mi>  .Vv mates.  In*.  All  nnhts  rcNcrvcti  IXIA  i.s a  rcKiMmxl  imdcnurkand  MatlRMAirat  and  IRMAlrac  arrtradcfnaricsof 
D^talCommunicalkNVt  A.vMK.uto,  Iix'.  AJI other  brand  <>r  pnxlua  namev  ari-  tradcmark-vor  registered  trademarks u( (hcirrcspciiivcuwncrs. 
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Letters 


REAL  COMPUTERS 
DON'T  USE  GUIs? 
I  know  John  C.  Dvorak  hates  GUIs  ("The 
'Intuitive'  Computing  Myth,"  March  12, 
1991)  and  for  a  long  time  I  had  similar 
feelings.  I  used  to  think  "real  computers 
don't  use  GUIs."  Then  my  eight-year-old 
son  figured  out  how  to  get  from  Windows' 
main  screen  to  Solitaire  without  any  help 
from  anyone. 

The  idea  that  installing  a  GUI  on  my 
computer  could  help  me  teach  my  son 
how  to  use  a  computer  was  enough  to 
make  me  think  about  GUIs  in  a  different 
light.  Sure,  they're  slow,  gobble  up  mem- 
ory, and  don't  have  the  power  or  flexibility 
of  the  command  line,  but  the  icons  make 
learning  and  using  computers  much  eas- 
ier for  novices.  Moving  and  dragging  im- 
ages is  more  intuitive  than  typing  "CD 
dirname." 

Habit  often  prevents  us  from  seeing 
past  our  disgust  with  someone  thinking 
they  can  come  up  with  a  better  way  of 
doing  things  we've  done  perfectly  well  for 
years.  Sometimes  it  takes  the  intuitive 
innocence  of  a  child  to  help  us  open  our 
eyes  to  change. 
Paul  Oberholtzer 
Morrow,  Georgia 

I've  finally  had  it  with  Dvorak's  arbitrary 
and  capricious  ranting  and  raving  against 
GUIs.  Although  he  is  entitled  to  state  his 
preference  for  entering  commands  from 
the  keyboard,  his  snobbish  attitude  to- 
ward those  who  prefer  to  point  and  click 
borders  on  cultural  fascism. 

Visit  any  retail  establishment — a  baker, 
a  camera  shop,  a  jewelry  store — how  do 
people  indicate  their  selections?  They 
point.  Even  young  children  who  have  yet 
to  master  a  spoken  language  instinctively 
know  how  to  point. 

Maloney 

Van  Nuys,  California 

I  couldn't  agree  more  with  John  C.  Dvorak. 
The  idea  that  a  user  should  be  able  to 
master  an  elaborate  computer  program 


As  usual,  John  C.  Dvorak  stirs  up  a 
bit  of  controversy. 


without  a  manual  is  absurd.  Anyone  dis- 
agreeing should  try  PageMaker  or  Word 
for  Windows  without  a  manual. 

Dennis  Vogel 

Mobile,  Alabama 

I  take  exception  to  Mr.  Dvorak's  March 
1 2, 1 991 ,  column.  After  only  a  short  orien- 
tation with  the  Macintosh,  anyone  can 
utilize  nearly  every  piece  of  software.  Print- 
ing, saving,  formatting,  and  so  on,  are  ac- 
complished with  the  same  stroke  of  the 
mouse  in  most  software.  Even  more- 
complex  skills  such  as  desktop  publishing 
or  database  development  are  easily  ac- 
quired, once  the  basics  are  known. 

The  same  cannot  be  said  of  PCs. 
Knowing  WordPerfect  gives  no  insight 
into  dBASE.  Yes,  we  must  all  be  taught  to 
use  a  computer.  But  wouldn't  it  be  nice  if 
we  only  had  to  learn  once? 

Aaron  J.  Press 

Vienna,  Virginia 


("Comdex:  Just  Say  No,"  February  26, 
1 991 ),  then  perhaps  it's  time  for  him  to  find 
another  job.  I  subscribe  to  PC  Magazine\o 
keep  up  on  the  cutting  edge  of  computer 
technology,  not  to  listen  to  him  whine 
about  the  woes  of  traveling.  Really,  John, 
my  heart  bleeds  for  you.  But  if  you  want  to 
complain  about  your  last  trip,  please  tell 
your  wife  or  your  secretary  about  it. 
David  Baril 

West  Bridgewater,  Massachusetts 

In  reference  to  John  C.  Dvorak's  Inside 
Track,  February  12,  1991,  column:  I  am 
sure  that  StarCOMis  a  nifty  utility  for  most 
of  the  uses  that  you  suggest,  but  I  hope 
that  there  are  not  many  "rubes"  who  are 
willing  to  pay  $59.95  for  a  utility  to  protect 
themselves  from  FORMAT.  DELETE  will 
most  certainly  "disable  FORMAT"  and 
RENAME  (as  the  name  suggests)  will 
"change  the  command  to  a  new  name." 

Jim  Struve 

Des  Moines,  Iowa 


BACK  TO  BASICS 

This  letter  concerns  Bill  Machrone's 
"Back  to  BASICS "  column  in  the  March  26, 
1 991 ,  issue.  Twenty  lines  of  BASIC?  How 
about  14  i<eystrokes  of  APL?  Mr.  Ma- 
chrone  suggests  that  the  "interactive 
debugging"  capabilities  of  BASIC  make  it 
"the  only  real  choice,"  yet  he  completely 
overlooks  a  vastly  more  suitable  approach: 
APL.  APL  is  simple,  quick,  and  ideally 
suited  to  ad  hoc  problem  solving.  What 
could  be  simpler? 
Howard  Gantz 

Huntington  Beach,  California 


MORE  DVORAK 

If  John  C.  Dvorak  can't  find  anything 
more  interesting  to  write  about  than  how 
lousy  his  trip  to  Fall  Comdex  was 


HOW  TO  FIND  IT 

Why  don't  you  guys  have  a  compre- 
hensive annual  index?  I  hate  having  to 
scan  magazine  after  magazine  looking  for 
a  power  programming  tip  that  I  know  I  saw 
sometime  but  can't  remember  when.  Even 
the  workaround  of  copying  each  issue's 
table  of  contents  isn't  satisfactory. 
Bill  Nelson 

Simi  Valley,  California 
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Everything 

InUNIX. 
And  Less.  «99.95: 


It's  Coherent!  A  virtual  clone 
of  UNIX,  independently  developed 
by  Mark  Williams  Company 

Like  the  original  UNIX, 
Coherent  takes  the  tenet  that  small 
is  beautiful  and  embodies  it  in  a 
powerful  multi-user,  multi-tasking 
development  system.  With  nearly 
200  UNIX  commands. 

"Mark  ^MlHams  Co.  seems  to 
have  mastered  the  art  of  illusion; 
Coherent  comes  so  fuHy  qualified 
as  a  UNIX  clone,  you  find  your- 
self thinking  7  can't  believe  it's 
not  UNIX! " 

-Sean  Fulton,  UNIX  Today! 


LESS 
IS  MORE! 


MWC  SCO 
COHERENT  XENIX  286 
Version  3.1  Veision2J.2 


No.  of  Disks  4  21 

Kernel  Size  64K  198K 

Suggested  Disk  Space  10  meg  30  meg 

Min.  Memory  Required  640K  1-2  meg 

Performance*  38.7  sec  100.3  sec 

Price  $99.95  $1495.00 


•Byte  Excel  benchmark,  1000  iterations  on  20  MHZ  386. 

Hardware  requirement:  IBM  PC/AT  or  286  or  386  hased 
compatibles,  1.2  meg  5V4'  or  1.4  meg  iVz'  floppy,  and  hard 
disk.  Does  not  run  on  MicroChannel  machines. 

For  everything  you  ever 
wanted  in  UNIX-and  less-order 
Coherent  today! 

1-800-MARK  WMS 

(1-800-627-5%?  or  1-708-291-6700) 

FAX:  1-708-291-6750 
60-DAY  MONEY  BACK  GUARANTEE! 


Mark  Williams 
Company 

60  Revere  Drive 
Nixllibnx*.  II.  60062 


*Plus  shipping  and  handbng.  Coherent  i-S  a  trademark  of 
Mark  Williams  Company.  UNIX  is  a  trademark  of  AT&T. 
XENIX  IS  a  trademark  i^  Microsoft 


Letters 


Indexes  to  PC  Magazine's  utili- 
ties and  reviews  are  available  for 
downloading  on  PC  MagNet  (see 
page  8  for  access  instructions).  An  index 
is  also  available  on-disk  from  PC-NDX. 
P.O.  Box  1714,  Mishawaka.  IN  46544; 
2 1 9-256- 1 045.  It  costs  S28  per  year  and  is 
issued  quarterly.  PC-NDX  is  also  avail- 
able through  PC  MagNet. — Ed. 


WANTED:  COMPUTER  TEACHERS 

Donald  W.  Chilton  (Letters,  March 
26,  1991)  is  as  ignorant  as  he  is  well 
meaning.  Needless  to  say,  I  agree  with 
George  C.  Gross  (Letters,  December  1 1 , 
1990).  Computers  should  be  used  to  self- 
teach  many  subjects,  so  that  students 
aren't  bored  to  death  by  rigid  teaching 
plans  and  pedagogical  teachers.  Students 
could  progress  at  their  own  pace. 

Too  many  of  the  teachers  out  there 
now  are  not  caring  enough,  and  they  inter- 
ject their  own  mean  spirits  into  the  learning 
process,  turning  their  students  off.  Com- 
puters are  unemotional;  that's  what's  good 
atx)ut  them.  They  don't  care  if  a  kid  dressed 
funny;  they  just  respond  to  the  accuracy  of 
the  answers  given  and  the  questions 
posed. 

People  these  days,  and  I  don't  mean 
just  kids,  are  used  to  being  entertained,  or 
at  least  being  kept  interested.  They  learn 
more  in  those  circumstances.  Computers 
are  better  able  to  provide  this  stimulus 
than  some  teachers. 

Let's  keep  the  interesting  and  the  car- 
ing teachers.  Replace  the  rest  with  com- 
puters. 

Charles  Waldhauser 

Baltimore,  Maryland 


DON'T  FORGET  US  LITTLE  GUYS! 

You  have  almost  totally  left  behind 
the  small  business,  small  entrepreneur, 
and  home  user  in  your  recent  issues.  You 
ought  to  take  to  heart  William  F.  Zach- 
mann's  March  26,  1991,  column,  and  re- 
member the  thousands  of  us  who  cannot 
afford  the  time,  money,  and  system  re- 
quirements for  Windows  3.0,  not  to  men- 
tion all  the  high-priced  software  and  hard- 
ware you  seem  mesmerized  by,  especially 
Windows.  Frankly,  I  am  sick  of  skipping 
over  the  many  articles  dealing  with  noth- 
ing but  Windows. 

Perhaps  your  future  lies  with  the  "big 
boys."  If  so,  God  speed.  I  will  try  to  find  a 
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magazine  (with  your  otherwise  excellence) 
that  has  not  forgotten  the  small  user. 

James  Wheeler 

Fulton,  New  York 


STILL  TALKING  ABOUT 
THE  STREET  PRICE 

I  think  Thomas  J.  Plunkett  (Letters,  Febru- 
ary 26,  1991 )  missed  the  boat  along  with 
John  C.  Dvorak  regarding  "Street  Price 
Apology"  (Inside  Track,  November  13, 
1990).  Plunkett  sounds  like  both  a  frus- 
trated VAR  and  an  ill-informed  consumer. 


If  a  VAR  truly  delivers 
value,  a  buyer  should 
not  hesitate  to  pay  the 
street  price  of  the 
product  plus  an  explicit 
service  charge. 


How  often  do  people  enter  new  car 
dealerships  with  the  intent  of  paying  full 
sticker  price?  On  the  other  hand,  even 
those  people  armed  with  Consumer  Re- 
ports and  actual  dealer  cost  printouts  are 
reasonable  enough  to  expect  that  dealers 
have  salaries,  commissions,  and  other 
expenses  to  pay. 

If  a  VAR  truly  delivers  value,  a  buyer 
should  not  hesitate  to  pay  the  street  price 
of  the  product  plus  an  explicit  value-added 
service  charge. 

Ronny  Ong 

The  Colony,  Texas 


A  BAD  REVIEW 

I  completely  agree  with  Co  Crocker's 
letter  in  the  March  12,  1991,  issue.  The 
foldouts  are  an  inexcusable  nuisance. 
Moreover,  is  there  a  law  that  says  adver- 
tisements can't  have  page  numbers?  Ten- 
page  ads  make  it  impossible  to  find  the 
article  you  are  looking  for.  I  would  read  the 
ads  even  if  they  were  all  relegated  to  the 
back  (or  the  front)  of  the  magazine. 

Wake  up,  PC!  You  would  give  a  soft- 
ware package  that  was  as  "user  friendly" 
as  your  magazine  a  very  poor  ease-of-use 
rating. 

Bill  Cunningham 
Woodridge,  Illinois 


The     Right  Decision 


T«  <;tar  Leads  o-*"'"'  ,H„„i.„i.*o»")'""<''"^ 


111 

,„.   a'  1- 


'Tr/-5tor  /s  it/nflf  of  the  33MHz  486  Mountain. " 

PC  WEEK 

Analyst's  Choice,  February  18,1991 


-Star  Computer  continues  to 
outdistance  the  pacl(  as  America's 
prefered  supplier  of  high-end  486 
Workstations.  Read  the  reviews  and 
you  will  understand  why  TrI-Star  is 
the  undisputed  486  champ. 

"Jn-SiQT'^  486/25  rates  honorable 
mention  for  its  tlioughtful  design 
toucfies,  two  year  warranty  and 
excellent  sen/ice  program. 
PC  Magazine 

Editor's  Choice  Honorable  Mention, 
September  11, 1990 

"Tri-Star's  edge  is  its  good  documenta- 
tion and  excellent  service  policy. " 
PC  Sources 

486/33  Lead  Review,  February  1991 


Flash  Cache  486 
Computers 

Features  Include: 
Intel  80486  Processor 
8MB  RAM  (Expandable  to  16MB  On  Board) 
64K  High  Speed  Static  RAM  Cache 
210MB  15ms  Hard  Disk  Drive 
1.2MB  5.25-inch  Floppy  Drive 
1 .44MB  3.5-inch  Floppy  Drive 
1024  X  768  SVGA  Adapter  w/1  MB  RAM 
14"  Non-interlaced  SVGA  Color  Display 
Microsoft  DOS  4.01  &  Windows  3.0 
High  Res  400  DPI  Three  Button  Mouse 
Quality  1 01  -Key  Tactile  Keyboard 
Two  Serial  Ports  and  1  Parallel  Port 
Fully  DOS,  UNIX  &  Novell  Compatible 


FC4.25I 

$3755 

FC433I 

S3995 

Upgrades: 

16"  Color  Display  $695 
20"  CIoLOR  Display  $1695 

Fiaih  Cache  33MHz  386  as  above  with 
4MB  RAM  &  J25M8  Hard  Drive 
—OnlyS2655 


All  Flash  Cache  CotvpuTER 
Systems  Include: 

♦  2  Year  Parts  &  Labor  Wan«inty 
♦  60  Day  Money  Back  Guarantee  ♦  1 2  Month 
On-Site  Service  ♦  Overnight  Parts  Replacement 
♦  Lifetime  Toll-Free  Technical  Support 

M  prtcfi  ml  vKlkJiin  wblKl  Is  ctum  wMorf  nsikc- M  «ipl  lMf«c«4  *  tte  (No  teh^ 
Ww9(X«C0O  UM«v«y*C9ml*PaiMa*sm«-  imiCt NM nVMnqrlMkgMrvtKdDnnotlndudr 
rf'yonq  (tiyi  QrvSH         i  ilAll  w  wwl  u.l  loMlloni.  j  yey  W>ffinly  InAidw  lyilww  ina  ttytwrt.  fw  Tn-to 

arafMyHCtipan  ISrfi«KCnita(or«aMAoraaBlcamp«inadiw»  KCa«Ai)r«amfM««enMfeyhoriw 
iM.  FalCAD  h  a  i«9MMd  ndim«k  of  EmAiw  C0(n|iw«n^  M  k  «M  M 

h«dueln«iwm««on«llmlnnw)rte  ndermta  MVw  ■cqIMc.fd  »jdRiurti  of  «w*  mp«c1M  f ompvlfi. 


TRI  ^  STAR 

COMPUTER  CORPORATION 

1.800.678-2799 

707  West  Geneva,  Tempe,  Arizona  85282 

Tech  Support  1 .800.688-TECH 
Telephone  602.829-0584 
Fax  602.345-0110 
Monday  -  Friday  7:00am-7:00pm  MST 
Saturday  9:00am-4:00pm  MST 
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''A  Solid,  Complete  Machine 

For  The  Rest  Of  The 


Weight 


It  is  important  for  a  note- 
book PC  to  weigh  at  least 
6-7  lbs.  Many  of  our  customers  (and 
even  Computer  Shopper)  who  have  had 
experience  with  the  4-5  lb.  "lightweights" 
all  agreed  that  they  are  too  flimsy. 
The  6-7  lb.  machines  offer  a  much 
sturdier  box  and  will  work  out  better  in 
the  long  run. 


Keyboard 


I  The  layout  of  a  key- 
I  board  and  the  size  of 
the  keys  make  all  the  difference  in  the 
world.  Is  there  a  large  enter  key?  Is  the 
"Ctrl"  key  in  one  of  the  two  normal 
spots?  Are  the  arrow  keys  arranged  in 
an  inverted  "T"  fashion?  Is  there  an 
external  keyboard  connector? 


Size 


I  How  easily  will  the  notebook, 
I  along  with  the  AC  adapter,  fit  into 
a  brief  case?  Specifically,  will  the  nofet>ook  fit 
side-ways  into  half  of  your  briefcase? 
Sounds  minor,  but  it's  important. 


Speed 


You  can  never  have  too 
much  of  this  valuable 
commodity.  A  1 2  or  1 6MHz  machine 
may  be  adequate  for  some  uses  but 
Windows  users  and  those  who  operate 
in  graphics-intensive  environments 
really  appreciate  the  extra  fvllPS. 


Memory 


Expansion:  Does  the 
computer  use  industry 
standard  memory  (SIMlVis  or  SIPs).  or 
does  it  use  proprietary  memory?  If 
proprietary  memory:  (1 )  Will  the 
company  be  around  long  enough 
to  allow  future  upgrades? 

(2)  How  much  does  the 
proprietary  memory  cost? 

(3)  What  happens  when  a 
product  is  discontinued? 


$2650 

NB/320SX 

20MHZ/LCD/VGA 
2MB/20MB  HD 


Expansion 


I  Chassis  /  Docking 
I  Station:  Availability 
of  an  expansion  chassis  will  effectively 
guarantee  your  notebook's  future  in  the 
event  you  eventually  require  a  LAN 
adapter,  scanner  card,  tape  backup,  or 
similar  peripheral  device. 


Screen 


I  The  good  notebooks  use 
I  the  latest  triple-twist  LCD 
technology  which  provides  great  clarity 
and  excellent  readability.  Low-end 
notebooks  tend  to  use  the  older  double- 
twist  screens  which  will  fade  out  when 
being  viewed  from  an  angle. 


I/O  Ports 


A  complete  notebook 
should  have  at  least 
one  parallel  port,  two  serial  ports,  a  VGA 
monitor  port,  K/B  port  for  your  favorite 
keyboard,  and  an  internal  modem  slot. 


Battery 


In  general,  a  notebook's 
battery  will  carry  a  2-hour 
charge  or  more.  Is  there  a  "suspend" 
button  for  use  when  the  battery  is 
replaced?  How  much  does  a  spare 
battery  cost? 
Recharger? 


Return 


Policy:  Regardless  of  the 
I  ad,  make  sure  the  money 
back  guarantee  is  a  no-questions-asked 
deal.  And  make  them  state  specifically 
that  there  is  no  restocking  fee.  You  want 
a  couple  weeks  to  see  if  you  feel 
comfortable  with  the  system.  Be  pre- 
pared, however,  to  pay  the  round-trip 
shipping  charges  if  you  choose  to  return 
the  system. 


Price . 


I  The  big  thing  here  is  value. 
I  Comparison  shop  the  exact 
configuration  you  intend  to  own  in  six 
months.  Do  not  assume  that  peripherals 
purchased  later  will  be  priced  the  same 
by  all  manufacturers.  High-priced  add- 
ons to  a  cheap  system  may  reverse 
rankings  made  strictly  on  base  prices. 


That  Sets  The  Standard 
Industry...." 


March  1 991 ,  Computer  Shopper 


Notebook  Buyers'  Checklist: 


Standard  Features 

DATAWORLD 
NB-320SX 

BRAND 
X 

Weight 

7  lbs 

Processor  type 

80386SX 

Processor  speed 

20  MHz 

Base  Memory 

2MB 

Floppy  drive 

1.44  MB 

Display  technology 

Triple  twist  VGA 

Display  Resolulion 

640x480.  32  gray  scales 

Battery  Type 

Nicad  D-cell 

Parallel  port/Serial  ports 

1/2 

Dedicated  modem  slof 

J 

External  VGA  supporf 

J 

External  keyboard  supporf 

Expansion  box  available? 

J 

DOS  included": 

»/ (4.011 

Carrying  case  included' 

Other  software  included? 

w'  (FastLynx) 

Optional  Features: 

Memory  upgrade  path 

4MB,  8MB,  16MB 

Hard  dnves  available 

40MB.  60MB 

Numeric  coprocessor 

387-20SX 

Replacement  battery 

>/ 

WE'RE  OPEN  MONDAY  IHRU  FRIDAY  FROM  6AM  TO  6PM 
AND  ON  SATURDAY  PROM  9AM  TILL  3PM  PACIFIC  TIME 
All  Dataworld  Sales  Are  Backed  By 

30-OAY  MONEY-BACK 
SATISFACTION  GUARANTEE 
If  you're  not  satisfied  with  your  purchase  return  it  within 
30  days  for  o  full  refund  (excludes  shipping  charges) 
All  OotoWorld  Systems  Are  Protected 
1-YEAR  WARRANTY  ON  PARTS  ft  LABOR 
WITH  LIFETIME  TOLL-FREE  TECH  SUPPORT 

S        ^  ^ 

Coipoiote/Governmeni  puichose  oideis  accepted  upon  oppiovec)  credit 
—  Prices  subject  to  change  without  notice  


FREE  7V7l 
On-Site  Service 


Endurance  Tests  Dau 
386;25A 


DATA-386/33  INTEL"  $2,810 


33  MHz,  64K  CACHE,  4MB.  512K  SUPER  VGA. 
120MB.  CONNER  DRIVE 


DATA-386SX/20  CACHE  $2,1 1 0 


20MHz.  16K  CACHE,  4MB.  512K  SUPER  VGA. 
40MB  CONNER  DRIVE 


1-800-736-3282 


In  California  call  (213)  695-3777 
Fax:  (213)  695-7016 


DAIA 

DATAWORLD 


3733  San  Gabriel  River  Parkway 
Pico  Rivera.  CA  90660-1404 


MAGAZINE 


IDiroKS 
(  HOK  K 


DaU  386/20 


IMAGAZINE 


KDITORS' 
(  HOK  K. 


Dau  386/16 


H)l  lOKS- 
(  HOK  K 


Portacomp  II 


Introducing 
the  most  versatile 
portable  modem 
on  the  market. 


Take  It. 


Or  leave  It. 


If  you're  looking  for  un- 
surpassed performance  in 
portable    modem    that  also 
appens   to   be   very  affordable, 
MicroPorte™  is  the  way  to  go.  Or,  for 
that  matter,  the  way  to  stay. 

Fully  compliant  with  industry  standards  world- 
wide, MicroPorte  modems  offer  you  both  V.42 
compatibility  and  V.42bis  performance.  You  get  4:1 
data  compression  to  transmit  more  data  faster 
while  you  save  money  on  line  charges.  And  with 
MNP®  10,  the  most  advanced  version  of  the 
industry  standard  Microcom  Networking  Protocol;" 
you  get  reliable,  error-free  connections  even  under 
varying  line  conditions. 

MicroPorte  modems  are  compatible  with  exist- 
ing modems,  too.  And  because  they're  external 
and  portable,  they'll  work  with  either  your  office 
PC  or  your  portable  computer.  Best  of  all,  since 
MicroPorte  comes  with  Carbon  Copy  PlusT 
Microcom's  innovative  remote  control  software, 


and  a  free  membership  in  the  CompuServe 
information  service,  you  get  a  truly  complete 
communications  solution. 

In  short,  whether  you're  at  the  office  or  in  the 
field,  you  can  be  certain  a  MicroPorte 
modem  from  Microcom  will  go  the 
extra  mile. 


can  1-800-822-8224 


loday  for  more  information  about  MicroPorte  portable 
modems,  including  Microcom's  FREE  "Guide  to  Portable  Communica- 
tions," or  complete  and  mail  this  coupon  to  Microcom. 
□  Please  send  me  the  FREE  "Guide  to  Portable  Communications." 


Name  . 


.Title. 


Company  _ 

Street  

City   

Telephone . 


.  State 


.Zip. 


Microcom.  Inc..  Technology  Guides 
500  River  Ridge  Drive.  Norwood.  M«ss4chusett>  02062-5028 
(617)  SSMOOO.  Fax:  (617)  SSl-1021,  Inlernalional  Fix:  (617)  551-1007 


I  tfiKtricd  tiidcmtrk  ind  M<i 'ul'ut it , 
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Letters 


Hey!!  What's  the  matter  with  these  guys? 
Can't  they  put  their  minds  to  work  and 
come  up  with  some  uses  for  your  inserts? 
I  can't  read  your  whole  magazine  in  one 
sitting,  so  I  find  one  of  your  inserts  and  use 
it  as  a  bookmark. 

If  I  have  to  write  a  note  and  don't  have 


If  you  were  to  max  out 
your  64-bit  PC  at  $80 
per  megabyte,  that 
much  memory  would 
run  you  500  times  the 
national  debt. 


a  piece  of  paper  handy,  guess  what?  I  use 
inserts  (the  mag's  glossy  paper  is  not  a 
good  writing  surface). 

So  leave  the  little  creepers  alone.  I  like 
them  and  am  sure  a  lot  of  other  people  like 
them  too. 

Frank  Martinez 

Miami,  Florida 


HOW  MUCH  ADDRESS  SPACE 
DO  WE  REALLY  NEED? 

Seymour  Metz's  letter  (Letters,  March  12, 
1991)  concerning  the  need  for  64-bit 
addressing  in  our  lifetime,  got  me  thinking 
about  the  amount  of  information  repre- 
sented by  an  address  bus  of  that  width. 

At  20,000  characters  per  double-sided 
page,  that's  over  75  stacks  of  paper,  each 
reaching  from  here  to  the  moon.  If  you 
were  to  max  out  your  64-bit  PC  at  $80  per 
megabyte,  that  much  memory  would  set 
you  back  almost  $1 ,500,000,000,000,000 
or  about  500  times  the  national  debt.  Of 
course,  with  that  kind  of  order,  I  suspect 
you  could  finagle  a  pretty  good  discount, 
although  it  would  probably  take  a  couple  of 
extra  days  to  have  it  filled. 

Then  the  problem  would  be  where  to 
put  it  all.  Using  standard  1MB  SIMMs,  I 
calculate  that  that  much  memory  would 
physically  take  up  about  8  billion  cubic 
feet,  or  a  cube  measuring  2,000  feet  on 
each  edge.  Therefore,  I  strongly  suspect  it 


would  be  available  only  in  a  tower  config- 
uration. 

Steve  Offner 

Carlsbad,  New  Mexico 


CORRECTIONS  &  AMPLIFICATIONS 


In  the  April  16,  1991,  New  and  Im- 
proved column,  the  telephone  num- 
ber for  Ontrack  Computer  Systems 
should  have  been  612-937-1 107. 

In  the  April  16,  1991,  "Unleashing 
EISA's  Power,"  article,  we  stated 
that  just  one  fan  cools  the  33-MHz 
Dataworid  Data  486i  EISA.  There  is 
a  second  fan. 

In  the  March  26,  1991,  cover  story, 
"  16-Inch  Monitors:  Sized  for  Super 
VGA,"  we  gave  the  wrong  street 
price  for  the  NEC  MultiSync  4D.  We 
said  you  could  buy  it  on  the  street  for 
under  $900.  Further  research  shows 
that  a  more  realistic  street  price  is 
about  $900  to  $950. 

In  "System  Setup:  The  Inside  Story" 
(March  26, 1991),  we  said  that  ASQ. 
Version  1.1,  reported  files  and  buffer 
information  as  it  appears  in  CON- 
FIG.SYS rather  than  the  true  num- 
bers. True  numbers  are  included  as 
part  of  the  low  DOS  memory  report. 

In  the  Ergo  Brick  sidebar  to  "AC- 
Only  386  Portables"  (March  12, 
1991),  we  should  have  said  that  the 
$3,589  Brick  configuration  included 
a  Mag  monitor  with  an  800-by-600 
noninterlaced  and  1 ,024-by-768  inter- 
laced resolution  in  this  configura- 
tion. We  also  should  have  said  that 
Ergo's  basic  $2,695  configuration 
comes  with  4MB  of  RAM. 

In  the  March  12,  1991,  New  and 
Improved  column,  Xing  Technol- 
ogy's telephone  number  should  have 
read  805-473-0145. 


HOW  TO  WRITE  TO  PC  MAGAZINE 


We  welcome  your  comments,  com- 
plaints, insights,  and  suggestions. 
Please  send  them  to  Letters,  PC 
Magazine,  One  Park  Avenue,  New 
Yoric,  NY  10016,  or  upload  them  to 
PC  MagNet  (see  page  8  Jor  access 
information).  All  letters  become  the 
property  of  PC  Magazine  and  are 
subject  to  editing.  ■ 
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New  Maplnfo  for  Windows"'  and  Maplnfo  for 
Macintosh'"  can  find,  display,  and  analyze  your 
data  geographically.  Ot>erlay  data  diresJJy  fnm 
spreadsheets,  databases  and  ASCI  I ftles  onto 
maps-from  worldwide  to  street  level  We  can 
even  supply  maps  and  data  for  the  entire  VS. 
Street  maps,  ZIP  codes,  counties,  demographics, 
and  more. 


i 


Work  with  your  data  in  three  ways:  on  imps, 
graphs,  and  in  traditional  rows  and  columns. 
Use  the  huilt-in  SQL  querying  tools  to  perform 
powerful  analyses.  And  now.  you  can  share  data 
across  platfonns.  Maplnfo  looks  and  acL<!  the 
same  on  Windows  and  .Macintosh. 


I 


Now,  there  are  more  ways  than  ever 
to  see  your  data  with  Maplnfo. 
Wliatever  your  platform  -  DOS, 
Windows™  or  Macintosh  "  -  Maplnfo 
can  help  you  see  patterns,  trends, 
and  opportunities  you  may  have 
otherwise  missed. 

MapU@Corp. 

Changing  Ihe  Way  Ihe  World  Looks  At  InfomuUion* 

200  Broadway  Troy,  NY  12180 
Call  1-518-274-8673  or  1-800-FAST-MAP 
for  a  reseller  near  you. 

of  Mifiliifa  Carp  (Mien  m  ndcnuria  of  itMr  inprcUw  owncn. 
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NOW.  YOUR 
COMPLETE  '286 
NOTEBOOK!  VGA. 
20MB  HARD  DRIVE. 
1.44MB  FLOPPY  AND 
MORE.  LIGHT  AND 
LOADED!  INCREDIBLE. 

ONLY  $1995! 

386SX  ONLY  $2295/ 

'286-12  or  '386SX-16. 
1MB  DRAM,  expandable 
to  3  or  SMB. 
20MB  High  Speed  HDD. 
Built  in  High  Density  3.5  " 
1.44MB  floppy  drive. 
High  resolution  VGA  dis- 
play. Fluorescent  backlit 
640x480, 32  grey  scales. 
Bright  and  clearl 
Removable  quick  charge 
NiCad  battery.  TWo  hour 
plus  battery  life  typical, 
more  using  Programmable 
Power  Monogementl 
Quick  charge  or  trickle 
charge  using  included  AC 
power  adopter. 
Extra  battery  packs  and 
external  charging  stand 
available. 

82  key  keyboard.  True 
101  key  emulation. 
Industry  standard  Serial 
and  Parallel  Ports. 
VGA  port  for  external 
VGA  color  display.  Great 
for  demos! 
Total  system  weight 
under  7  lbs.  with  battery. 
30  Day  Absolute 
Satisfaction  Money  Back 
Guarantee  and  ZEOS 
Customer  Satisfaction 
Package. 

One  Full  Year  Limited 
Warranty. 

24  Hour  a  Day  Toll  Free 
Technical  Support,  365 
Days  a  Year. 

ORDER  NOW  TOLL  FREE 

^-^^423-5891 

FAX  Orders:  612-633-1325 

Minnesota:  612-633-4591 
Hearing  Impaired  (TDD) 

Orders:  800-228-5389 
Outside  US  and  Canada: 

612-633-«131 
MasterCard,  VISA,  Discover. 
Am  Exp,  Z-Cord  and  COD. 
Open  24  Hours  a  Day, 
365  Days  a  Yeorl 


iial' 


Notebook. 

'2860niy»1995! 


"A  NEW  KING  OF  THE  HILL" -PC  MAGAZINE 


PC  MAGAZINE  SAID  IT  BEST. 

"In  the  unending  battle  to  become 
the  most  functional  notebook  for  the  most 
attractive  price,  there's  a  new  king  of  the 
hill— the  Zeos  Notebook. . ."  PC  Magazine. 
What  did  they  like  most? 

Everything.  As  they  said,  the  Zeos  Note- 
book "offers  a  top  notch  combination  of 
power,  weight,  features  and  price. . ."  In 
slwrt,  ever^iim  you're  going  to  ajpedate  in 
your  new  zEOS  notebook. 

INCREDIBLE  DESKTOP 


4 


FEATURES  IN  A 
NOTEBOOK. 

Pick  your  power 
Choose  our  '286  version 
orgo  for  the  incredible  new 
ZEOS  '386SX  version. 
Combine  that  with  our 
hi^  speed  hard  disk,  built 
in  1.44MB  floppy  drive, 
VGA  and  more— you've 
got  the  greatest  notebook 
going  at  any  price! 

Look  closely  at  the 
details.  Like  our  crisp 
10"  VGA  display  The  ultimate  in  spar- 
kling darity  featuring  advanced  fluorescent 
baddighting  for  vivid  VGA  graphics.  And 
then  the  drives. 

Two  drives  are  better  than  one!  First, 
you're  getting  our  whisperquiet  high  speed, 
high  capacity  hard  disk,  llien  we've  built 
in  an  industry  standard  1.44  Megabyte, 
3.5  inch  floppy  as  well.  And  we  dont  stop 
there. 

DETAILS  MAKE  THE  DIFFERENCE! 

For  instance,  the  battery  system  of  your 
new  notebook  is  the  most  advanced  on 
the  mariiet.  You  can  quick  chaiige,  or  trickle 
charge,  any  time  your  system  is  plugged 
in.  Or,  you  can  use  the  optional  chaiging 
stand  if  you  wish. 

Either  way,  you're  sure  to  appreciate  our 
light  weight  snap-in,  snap-out  battery  packs. 
They're  so  light  and  easy  to  use,  you  can 
easily  take  an  extra  one  with  you  on  those 

I'uirhas*?  Orrlt'ni  fn*ii  Hirlum-  UKHIoimpjinit^.  (mav rnmenls  and  ir)^nUlti<In$  subjt*c1  (oappnn-al.  U-a!^nK  I*nwra^l^  an-  avaitahlt*-  All  prices  and 
spfctfitalKins  arv  subjecl  t<i  chanKf  wuh4Hit  notice.  Mea^e  call  tn  confirm  pnciiw .  specifications  and  warranty  details.  The  firflowing  an?  Irademarfts 
•^  their  lespective  companies:  ZEOS  iZEOS  International,  Ltd  I;  i;  1991.  ZEOS  International.  Ltd  .  530  5th  Avenue.  N  W..  St.  ftul.  MN  55112  USA. 


really  long  trips.  Plus,  you  can  get  even  mane 
life  out  of  a  single  charge  by  using  our  pro- 
granirnaUe  power  managernent  system.  Hour 
upon  hour  of  Notebook  computing  power! 
CONNECTIVITY  TOOl 

Your  new  ZEOS  notebook  is  a  great  con- 
nectivity tool!  Using  our  optional  built-in 
2400  baud  MNP  Qass  5  modem,  connec- 
tivity buffs  will  find  themselves  logging  on 
at  every  turn. 

And  ^)eaking  of  connec- 
tivity, we've  kept  the  I/O 
easy  to  use  too.  Because 
unlike  many  of  the  others, 
your  new  ZEOS  notebodc 
has  the  same  industry 
standard  port  connectors 
youll  find  on  your  lai^r 
desktcp  systan.  Serial  and 
Parallel  ports;  even  an  ex- 
ternal VGA  connector. 
Completely  compatible! 
ZEOS  24  HOUR  A  DAY 
SUPPORT. 

Don't  forget  vour  new 
ZEOS  notebook  is  backed 
by  the  best  Technical  and  Sales  support 
in  the  industry,  24  Hours  a  Day.  We're 
always  here  to  help,  any  time  of  the  day  or 
nirfit.  And  we  don't  stop  there  either 

Your  new  notebook  is  also  backed  by 
our  30  Day  Absolute  Satisfaction  Money 
Back  Guarantee  and  One  Full  Year  Limited 
Warranty.  You're  §oing  to  be  very  satisfied. 
We  don't  just  say  it.  We  guarantee  it. 

ORDER  YOUR  OWN 
ZEOS  NOTEBOOK  NOW! 

You  can  order  your  new  ZEOS  notebook 
right  now.  Simply  pick  up  the  phone  and 
give  us  a  call  now  at  800-423-5891.  At  last, 
a  full  featured  notebook  that  lets  you  com- 
pute anywhere.  You're  going  to  love  it 
That's  a  guarantee! 

ORDER  NOW  TOLL  FREE: 

800-423-5891 


ZEOS  IS  a  publicly  traded  cmipany  <  NASDAQ  symlxil;  ZEOSl. 
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The    Freedom    Of  One. 

cmclb  742  on  reader  service  card 


DISK  KILLER 

By  Computer  Ogre 


Red  Cross  Viras.  Ambulance  randomly  moves 
across  bottom  of  display. 


Vour  PC  is  stoned 
LEGRLIZE  MHRIJURNR 


Stmed  Virag.  Alias  "Hawaii."  Data  loss  caused 
by  damage  to  directory  and  FAT. 


Ping  Pong  Vtnis.  Alias  "Bouncing  BaL' Wipes 
characters  oS  the  screen. 


Friday  IStfa  Virus.  Alias  "Black  Friday.'  Erases 
programs  when  you  try  to  run  them. 


IfiinCRIME 
LIIRUS 


Datacrime  Vims.  Adds  garbage  to  files  and 
reformats  disk. 
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Iter  life 


>fore  till  barbai 
>r,  but       did  h 
then  Ju 
Pit!)  frigli 
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Stie  icneui  si 
ns 


Falling  Letters  Virus.  Giaraders  M  to  the  bot- 
tom of  the  monitor.  Creative,  but  a  real  nuisance. 


U>diiiiiii|!  Uuii  I  Tuiii  llli  rnmpiitfi 
Of  Rhiiiiikm  fliskHltP  U'hlle  Processing 


Wak  Killer  Virus.  Alias  "Ogre."  Causes  unexpect- 
ed formatting  of  your  hard  disk. 


Red  State,  berm  Offensiue 


niRcop 


AiiCop  Virus.  Alias  "Red  State."  Attacks  boot  sec- 
tor on  non-write-protected  diskettes. 


Witii  over  50  new  viruses  each  month,  who  knows 
what's  next 


You  Could  Get  By  Without  An  Anti-Virus  Program. 

Then  Agam,  So  Could  These. 


These  days,  with  networks,  modems,  laptops,  and  more 
and  more  people  sharing  files,  it's  only  a  matter  of  time  before 
a  virus  attacks  your  data. 

To  make  sure  you  get  them  before  they  get  you,  you 
need  Central  Point  Anti-Virus."  The  only  anti-virus  pro- 
gram with  File  Immunization  that  protects  your  files 
so  they  can  never  be  infected  again. 

Central  Point  Anti-Virus  detects  and  des 
troys  twice  as  many  viruses  as  other  pro- 
grams. It'll  even  protect  you  from  unknown 
viruses  by  searching  for  suspicious  behavior. 

It's  also  the  best  program  for  protection 
inside  Windows,  and  it  works  great  across  your 


Novell  network. 

And  since  there  are  about  50  new  viruses  popping  up 
every  month,  we  give  you  the  most  comprehensive  support 
in  the  business.  Including  a  free  update,  quarterly  mailings, 
a  24-hour  hotline  with  FaxBack,  and  BBS  and  Compu- 
Serve support  forums. 

If  you  want  the  most  complete  virus  protec- 
tion, there  are  really  only  two  things  you  can 
do.  Call  1-80(M45^6  for  more  information. 
Or  unplug  your  computer. 

Centnil  Pbmt  Sojhvcm, 

Making  Computing  Safer,  Simpler,  Faster. 


INC 


Central  PolM  Antt-VIm  Is  1  tndefnark  ol  Central  PoM  Software  liK.  NanKS  (rf  other  prtxliicU  men 
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A  Look  at  the  Trends  Shaping  the  Personal  Computer  Market 


OS/2  to  Be  the  Cornerstone 
Of  Compaq's  RISC  Open 
Systems  Architecture 


The  full  extent  of  Microsoft's 
rift  with  IBM  is  becoming  ap- 
parent now. 

First,  we  saw  IBM  endorse 
Novell's  NetWare  products — 
not  Microsofl's  LAN  Manager — 
to  supplement  IBM's  PC  IAN 
products.  Now  Microsoft  is  turn- 
ing OS/2  into  the  centerpiece  of 
a  Compaq-led  alliance  designed 
to  take  control  of  RISC-based 
workstation  standards. 

The  new  alliance  was  an- 
nounced exactly  four  years  and 
one  week  after  IBM  presented 
OS/2  a.s  the  comerstone  of  IBM's 
strategy  for  taking  PCs  to  a  multi- 
tasking environment  that  would 
be  integrated  into  IBM's  bigger 
systems,  including  RISC  com- 
puters. 

The  new  group  is  propagat- 
ing a  standard  called  the  Ad- 
vanced Computing  Environment 
(ACE)  and  the  leading  conspira- 
tors are  Compaq,  Control  Data, 
DEC,  and  Tandem — all  of  them 
looking  for  an  opportunity  to 
share  in  the  workstation  market 
that  HP,  IBM.  and  Sun  are  carv- 
ing up  among  themselves.  (While 
DEC  helped  create  the  market,  it 
has  become  outflanked  and  needs 
help  to  regain  lost  market  share.) 

ACE's  basic  concept  is  that 
by  setting  standards,  these  com- 
panies can  offer  both  CISC-  and 
RISC-ba.sed  machines  that  run 
both  DOS  and  Unix  software. 

The  two  hardware  standards 
are  Intel's  32-bit  PCs  (386. 486. 
and  up),  and  MIPS"  micropro- 
cessors ( R3(K)0.  R40()(),  and  up ). 

Today's  generation  of  32-bit 
PCs  will  be  in  compliance  with 
ACE:  none  of  the  RISC  systems 
on  the  market  will  be.  including 
those  that  use  the  R3(KK).  That 


specification  (to  be  known  as 
ARC  for  Advanced  RISC  Com- 
puting) is  under  development 
and,  according  to  the  group,  will 
be  given  to  any  computer  maker 
who  wants  to  take  part. 

The  two  software  standards 
are  OS/2  3.0  and  Open  Desktop, 
a  unified  Unix  that  will  be  devel- 
oped by  The  Santa  Cruz  Opera- 
tion. Open  Desktop  will  be  bi- 
nary-compatible with  Ultrix/ 
MIPS  applications,  will  incor- 
porate Unix  System  V,  OSF/ 
Motif  1.1,  and  X  Window  Sys- 
tem 1 1.4,  and  will  comply  with 
X/Open.  POSIX  I(K)3.1.  and 
SVID  2  standards. 

Since  Microsoft  has  already 
.started  talking  about  making  the 


32-bit  version  of  OS/2  portable, 
this  doesn't  represent  a  shift  in 
its  strategy  (see  Pipeline,  April 
16,  1991):  Bill  Gates  continues 
to  talk  about  the  new  technology 
in  the  32-bit  version  of  OS/2  that 
will  allow  it  to  run  today's  DOS 
and  Windows  applications  on 
many  platforms. 

And  now  that  Microsoft  is 
charting  a  course  that's  increas- 
ingly independent  from  IBM,  this 
type  of  alliance  is  perfectly  natu- 
ral. It  helps  rein  in  more  systems 
developers  who'll  build  comput- 
ers guaranteed  to  run  OS/2.  It 
may  even  give  Microsoft  a  speci- 
fication so  solid  that  it  can  sell 
OS/2  as  an  off-the-shelf,  shrink- 
wrapped  product,  available  for 
either  Intel  or  RISC  machines. 

That  helps  Microsoft  become 
even  more  independent:  no  more 
need  to  wait  for  a  systems  manu- 
facturer to  market  new  hardware 
so  that  Microsoft  can  license  a 
new  version  of  DOS,  the  way 


Microsoft  once  had  to  wait  for 
IBM  to  build  new  features  into 
its  PCs  so  that  DOS  could  be 
upgraded. 

Microsoft  is  only  a  few  weeks 
away  from  this  type  of  inde- 
pendence with  DOS  5.0,  which 
will  be  sold  as  a  genuine  off-the- 
shelf  product  that  promises  com- 
patibility with  any  PC. 

One  of  the  chief  obstacles  to 
OS/2's  initial  reception  was  the 
lack  of  intersystem  compatibil- 
ity. The  owners  of  millions  of 
third-tier  386-based  PCs  had  no 
way  of  knowing  if  there  would 
ever  be  a  version  of  OS/2  that 
would  be  guaranteed  to  work  on 
their  systems. 

The  new  ACE  standard  gives 
OS/2  a  second  lease  on  life.  And 
because  Microsoft  will  work 
closely  with  its  longtime  partner 
SCO  to  ensure  compatible  specs, 
applications  written  for  either 
OS/2  3.0  or  Open  Desktop  can 

CONTINUES  ON  PAGE  30 


THE  ADVANCED  COMPUTING  ENVIRONMENT: 
TWO  COMPUTERS,  TWO  OPERATING  SYSTEMS 


Introduction  of  OS  2  3.0,  a  unified  Unix,  and  MIPS 
computers  that  run  both  operating  systems.  To  Increase 
the  number  of  applications  available  on  both  PC  and 
RISC  computers,  SCO's  Open  Desktop  will  be  designed 
to  run  modified  OS/2  3.0  code. 


386  and  486  PCs 

Includes  all  existing 
DOS-compatible 
machines 


Advanced  RISC  computers 

Machines  with  MIPS 
processors  being  designed  by 
Acer,  Compaq.  DEC. 
Tandem.  Zenith,  and  others 


Microsoft  OS/2  3.0 

Two  versions,  one 
lor  PCs.  one  lor 
RISC 


SCO's  Open 
Desktop 

A  unilied  Unix  with  as 
many  versions  as  are 
needed  to  support 
PCs  and  RISC 
machines 
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be  compiled  to  run  under  both 
operating  systems — after  "mi- 
nor modifications"  (Bill  Gates's 
term)  are  made  to  the  code. 

Ironically,  even  though 
IBM's  RS  line  will  face  dramati- 
cally increased  competition  from 
ACE  machines,  the  company's 
investment  in  OS/2  may  pay  off 
as  a  result  of  this  new  alliance. 

So  why's  Compaq  doing  it? 
To  lessen  the  risk  of  entering  the 
workstation  market. 

In  looking  to  grow  beyond 
the  increasingly  competitive  PC 
market,  Compaq  would  have  to 

spend  heavily  to  establish  an 
unknown  RISC  processor. 

Its  other  choice  is  to  go  with 
one  of  the  leaders.  That  means 
supporting  Sun's  SPARC  speci- 
fication, in  which  ca.se  Compaq 
is  merely  following  the  lead  of  a 
giant.  Or  buying  Intel's  860, 
which  is  not  a  true  RISC  chip, 
but  a  graphics  coprocessor  with 
enough  additional  functions  to 
qualify  as  a  RISC  processor. 

Compaq  feels  it  has  a  chance 
to  grow  with  MIPS  and  to  infiu- 
ence  the  company's  future  plans; 
by  bringing  other  computer 
companies  along,  it  shares  the 
risk  of  entering  the  market. 

Compaq  also  believes  it  has 
an  ace  in  the  hole:  It  owns  13 
percent  of  Silicon  Graphics  and 
has  signed  a  technology-sharing 
agreement  that  may  give  Com- 
paq an  edge  in  the  workstation 
competition. 

Since  Microsoft  has  an- 
nounced that  it  will  be  incorpo- 
rating Silicon  Graphics'  3-D 
technology  into  future  software, 
Compaq  may  well  find  itself  sit- 
ting in  the  driver's  seat  when 
ACE  machines  finally  reach  the 
market. 

The  good  news  for  PC  u.sers 
in  all  this  is  that  companies  like 
DEC  and  Control  Data  are  be- 
coming involved  for  one  reason: 
to  gain  access  to  the  large  ba.se 
of  existing  DOS  and  Windows 
applications  without  resorting  to 
competing  in  the  cutthroat  386- 
based  PC  market. 

That  can  only  make  today's 
DOS,  Windows,  and  OS/2  soft- 
ware an  even  stronger  invest- 
ment over  the  long  term.  ■ 


WordPerfect  5.' 

WordPerfect  Coip' 


Windows  3.0 

Microsoft  Corp. 


Quicken  4.0 

Intuit 


QEMM-386  5.11 

Quarle^'deck  Office  Systems 


ProComm  Plus  2.0 

Dalastorm  Tecfinologies 


TOP  FIFTEEN  SELLERS 

AT  RETAIL 

A  Five-Week  History 


WordPerfect  \s  on  top  for  the  first  time 
in  a  while,  perhaps  helped  by  a  recent 
ad  campaign  which  reveals  that  the 
soon-to-be-completed  WordPerfect  for 
Windows  will  be  offered  as  a  $1 25  up- 
grade to  current  WordPerfect  users. 


Lotus  1-2-3  2.2 

Lotus  Development  Corp. 


The  Norton  Utilities  5.0 

Symantec  Corp. 


Grammatik  IV 

Reference  Software 


PC  Tools  Deluxe  6.0 

Central  Point  Software 


READING  THE  CHART 


The  Top  Fifteen  Sellers  list  ranks 
PC  business  programs  according 
to  the  total  number  of  copies  ship- 
ped to  stores  and  resellers  in  the 
week  ending  April  5.  The  chart  that 
appears  to  the  left  of  each  program 
name  shows  how  the  program  s 
sales  ranked  each  week  for  the  last 
five  weeks.  Tfie  hash  marks  at  the 
bottom  of  each  chart  represent  each 
of  those  five  weeks,  beginning  with 
the  week  of  March  4.  The  list  is 
based  on  shipments  to  more  than 
12.000  retail  locations.  It  does  not 
include  sales  made  directly  by  soft- 
ware publishers  and  can  not  be 
interpreted  as  a  complete  picture  of 
the  entire  software  market. 

Sales  Information  compiled  by  Ingram- 
Micro  Rankings  are  based  on  a  net  total 
ot  copies  shipped  to  retailers:  returns  are 
subtracted  from  gross  sfiipments 


Microsoft  Excel  3.0 

Microsoft  Corp. 


I  pcAnywhere  IV 

DMA 


Fastback  Plus  2.1 

Fiftfi  Generation  Systems 


DR  DOS  Upgrade 

Digital  Research 


Direct  Access  5.0 

Fifth  Generation  Systems 


Lotus  1-2-3  3.1 

Lotus  Development  Corp. 
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Once  again,  editors  rave  about  the 
Tangent  486. 


"...when  the  full  16  stations  included 
in  the  test  were  active.  The  Tangent 
Multi-Server  433e  was  still  the  fastest..." 

PC  WEEK  "  " 


Tangent  Server  Maintains  Performance  Lead 
As  LAN  Size  Increases 
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''A  consistently  strong  performer  across 
all  tests,  the  Tangent  model  433e  stands 

out  in  this  group."       PC  Magazine  April  16, 1991 
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 PC  Magazine,  Aprill6,1991 

TANGENT  COMPUTER  INC. 

Tangent  Model  433e 

by  Bill  O'Brien 

Tangent  Computer's  foray  into  the 
realm  of  the  EISA  bus  Is  represented 
by  an  investment-quality  machine. 


"The  big  winner  is  the  Tangent..." 

BYTE,  October,  1990 

DOS  BENCHMARKS 


APPLICATION-LEVEL  PERFORMANCE 


Tangwil  Mod*)  435 
Compaq  Onkpn  U6-?S 

Tafidon«»» 

IBM  PC  AT 


^3    I      104       I     8-0     I  70 


4.7  I  14  I  4.a  I  6 1  I  lOJ  I  m 
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63.4 
51.6 
37.7 


When  the  editors  got  through  writing  about  Tangent  80486 
systems,  they  didn't  leave  us  a  lot  to  say.  Except  price.  First, 
compare  performance.  Then  compare  price.  What  you'll  see 
is  that  Tangent  is  the  price-to-performance  leader  in  486 
systems,  with  a  range  of  models  designed  to  fit  any  need. 


*AI1  pricing  subject  to  change  without  notice.  ©1991  Tangent  Computer. 
Tangent  is  a  registered  trademark  of  Tangent  Computer,  inc.  486  is  a 
registered  trademark  of  Intel  Corporation.  Other  product  names  may  be  the 
trademarks  or  registered  trademarks  of  their  respective  companies. 


Priced  from  $5,995 


Tangent  Multi-Server  433ms 
Capable  of  replacing  5  to  10  conventional  servers. 

•  Intel  486-33  MHz  EISA 

•  Upto64MBRAM 

•  SCSI  Drive  An-ays  Up  to  12  GB 

•  Continuous  l-3ms  Average  Access 

•  Up  to  4  Ethernet  Ports  or  96  Serial  Ports 

•  UNIX  or  NOVELL  Configurations        Priced  from  $14,900 

Tangent 433e/425e 

Our  high-end,  award  winning  engineering  workstation. 

•  Intel  486-33  or -25  MHz  EISA 

•  200  MB  to  2.4  GB  of  Disk  Storage 

•  EISA  Caching  32  Bit  Disk  Controller 

•  Non-interlaced  SuperVGA  Monitor 

Tangent  4331/ 425i 
A  486  at  a  386  price. 

•  Intel  486-33  or -25  MHz  ISA 

•  105  MB  Up  to  2.4  GB  of  Disk  Storage 

•  Choice  of  IDE,  ESDI  or  SCSI 

•  Non-interlaced  SuperVGA  Monitor 

486  your  way.  Tell  us  your  applications  and  operating  environment 
and  we'll  configure  a  system  to  meet  your  needs  100%.  Then  we'll  build, 
test  and  ship  your  system.  Pronto. 

We're  here  when  you  need  us.  Our  sales  and  support  engineers  are 
as  near  as  your  telephone. . . 

Tangent  Is  your  first  call  for  affordable  high  performance. 
Call  toll  free:  1-800-223-6677 
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Priced  from  $3,695 


TAMGEWT 

COMPUTER 

197  Airport  Blvd.,  Burlingame,  CA  94010 
Phone:  415/342-9388   FAX:  415/342-9380 


THE  INCREDIBLE 
NEW  ZEOS 
386SX-20  CACHING 
SYSTEM.  AMERICA'S 
m  CHOICE! 

ONLY  $1495 

'386SX-20  CPU, 
8/20MHZ. 

Ultra  Fast  64K  SRAM 

Cache  providing 

Superior  Zero-Wait  State 

performance. 

512K  of  Zero-Wait  DRAM. 

expandable  to  a  System 

Total  of  16MB. 

42MB  Higli  Speed  IDE 

hard  drive.  Teac* 

1.2MB  floppy. 

ZEOS  14'  Hi-Res  amber 

monitor  with  Tilt/Swivel. 

Includes  Genuine 

Hercules'  brand 

graphics  controller! 

ZEOS/RS  101  key 
SpaceSaver  keyboard. 
Two  Serial,  one  Parallel 
&  one  Game  Port. 
6-16,  2-8  bit  expansion 
slots.  80387SX  math 
coprocessor  support. 

Rugged  ZEOS  7-bay 
SpaceSaver  case  with 
our  200  Watt  power 
supply  and  two  cooling 
fans  for  added  reliability 
and  product  life. 

Includes  ZEOS  24  Hour 
a  Day  Toll  Free  Technical 
Support  and  Customer 
Satisfaction  package. 

Options  Galore: 
Including  14  "  1024  VGA, 
more  memory,''an  in- 
credible selection  of  hard 
drives:  SCSI,  IDE,  ESDI  RLL 
or  MFM  and  virtually  any 
other  add-on  you  could 
want.  Ask  about  other 
special  money  saving 
packages  too. 

ORDER  NOW  TOLL  FREE 

FAX  Orders:  612-633-1325 
In  Minnesota:  612-633-4S9< 
Outside  US  and  Canada: 

612-633-6131 
MasterCard,  VISA,  Discovei 
Card,  Am  Exp,  Z-CARD 
and  COD. 

Open  24  Hours  a  day, 
365  Days  a  yearl 


ZEiOS386SX-20! 
(Mym 


COMPLETE  WITH  A  FULL  64K  SRAM  CACHE!  I 


That's  right!  Now  you  can  own 
the  incredible  new  ZEOS  386SX 
20MHz  system,  complete  with  a 
full  64K  SRAM  Cache!  Rock  Solid 
'386  computing  power.  Right  now, 
only  $1495. 

Your  new  ZEOS  386SX-20 
includes  the  most  advanced  SX 
motherboard  available  anywhere. 
Because  we've  not  only  added  our 
high  speed  64K  Static  RAM  Cache. 
We've  also  integrated  the  hard  and 
floppy  drive  controllers  plus  the 
senal,  parallel  and  game  ports  right 
on  the  motherboard!  l\}is>  results 
in  even  greater  reliability  and 
expandability. 

ZEOS  SX  SYSTEMS  RATED  #11 

After  all,  the  ZEOS  386SX-20 
comes  from  a  family  of  Editor's 
Choice  '386 systems.  And  most 
recently,  in  PC  Magazine's  Service 
and  Reliability  issue,  ZEOS  systems 
received  the  #1  SX  rating  overall. 
When  you  receive  your  new  ZEOS 
386SX  youH  see  why  ZEOS  is  #L 
Take  our  case  and  power  supply 
for  instance. 

Y)ur  new  system  will  indude  our 
custom  200  Watt  power  supply  and 
seven  bay  SpaceSaver  desktop  case. 
You  save  space  and  still  have  room 

All  prices  and  speciftcatinn};  are  subject  to  change  without  notice.  Please  call  for  current  pricing  and  warranty  details.  ZEOS  is  a  publicly  traded  company. 
NASDAQ  Symbol:  ZEOS,  c  1990  ZEOS  International.  Ltd..  5305th  Avenue.  N.W.,  St  I^,  MN  55112.  AU  product  and  company  names  aie  trademarks 
or  icgisteira  trademarks  of  their  respective  hukkrrs. 


for  lots  of  future  expandability!  And 
the  components  in  your  system  will 
last  longer  too  because  ZEOS  gives 
you  not  just  one,  but  two  cooling 
fans.  After  all,  the  cooler  your 
system  runs,  the  longer  it  v^dll  last. 
Now  that's  uncompromising  value. 
That's  ZEOS  value. 

24  HOUR  A  DAY  TOa  FREE  SALES 
AND  TECHNICAL  SUPPORT! 

Too,  you  will  receive  our  legend- 
ary ZEOS  24  Hour  a  Day  Toll  Free 
Technical  Support.  Plus  our  full  30 
Day  Absolute  Satisfaction  Money 
Back  Guarantee,  One  Full  Year 
Limited  Warranty  and  Express 
Parts  Replacement  Policy. 

Performance.  Quality  Price. 
Support.  These  are  the  hallmarks 
that  have  made  ZEOS  America's 
fevorite  dioice.  These  are  the  values 
that  make  ZEOS  your  best  choice 
as  well.  You're  going  to  be  very 
satisfied.  We  don't  just  say  it.  We 
Guarantee  it 

ORDER  NOW  TOLL  FREE: 
800-423-5891 

Order  your  new  ZEOS  386SX 
now  with  confidence.  Your  choice 
of  ZEOS  quality  and  performance 
is  Guaranteed.  Order  now  toll  free 
by  calling  800-423-589L 


CIRCLE  488  ON  READER  SERVICE  CARD 


When  you  look  at  windows, 
it's  not  always  clear  what's  behind  diem. 


PC-mainfirame  software  and  a  Windows 
interface  is  an  ideal  combination.  After  all,  by 
making  prc^rams  look  similar,  a  graphical  user 
interface  makes  them  easier  to  learn  aivJ  use. 

But  that  can  be  a  problem  when  you're 
evaluating  software.  After  all,  if  programs 
look  alike,  how  do  you  know  which  one  is 
the  standout.' 

The  answer — look  behind  the  interface. 
When  you  do,  you'll  discover  that  behind 
EXTRA!'"  for  Windows  is  all  the  connectiv- 
ity experience  and  expertise  that  has  made 
EXTRA!  Extended""  for  DOS  the  best  in 
its  class.  Nk)  wonder  EXTRA!  for  Windows 
recently  won  PC  Week's  "Shootout"  of 
Windows-based  connectivity  software. 

EXTRA!  for  Windows  combines  a  highly 
usable  Microsoft*  Windows  3.0  user  interface 


with  solid  performance  that  lets  you  handle 
any  kind  of  PC-mainframe  job. 

And,  since  EXTRA!  for  Windows  is  part 
of  the  EXTRA!  family,  it's  the  only  3270 
software  you'll  ever  have  to  buy. 

Its  Vrdversd  Connectivity  lets  you  choose 
a  coax  or  LAN  connection.  Its  IBM*  compat- 
ibility means  EXTRA!  for  Windows  will  work 


EXTRA!™  FOR  WINDOWS 


^Attachmate 


EXTRA!  Makes  it  Easy: 


File  Transfer;  INDSFILE  and  PS/CICS 


Printer  Emulation:  LU1  and  LU3 


Connections: 

IBM  or  Attachmate  Gateways 
IBM  DLC/TIC 

IBM,  Attactimate,  or  IRMA 
Coax  Adapters 


QuaUv)  nuao-nuun/ronK  sotuaons. 


Attachmate  Corporation 
13231  SE  36th  Street  •  Bellevue,  WA  98006  .  (206)  644-4010 


with  your 
IBM  sys- 
tem— now 
and  into 
the  future. 

And  its 
"EXTRA! 
for  Life" 

upgrade  policy  lets  you  move  easily  to  a  new 
version  of  EXTRA!  on  the  same  or  Afferent 
PC  platform.  For  instance,  an  owner  of 
EXTRA!  Extended  for  DOS  can  upgrade 
inexpensively  to  the  latest  release  of  EXTRA! 
for  DOS-or  to  EXTRA!  for  Windows. 

So  when  you  look  at  Windows  connectiv- 
ity programs,  look  at  what's  helnnd  the  window. 
Start  by  calling  us  at  l-800-426'6283  for 
your  free  EXTRA!  for  Windows  demo  disk. 


©1991.  Attachmate  Corporation.  All  rights  reserved.  IVinted  in  USA. 
Attachmate  is  a  rcgistercti  trademark  and  EXTRA!  and  EXTRA!  Exterklcd  arc  trademarks  of  Attachmate  Ciirporation.  IBM  is  a  registered  trademark  of  International  Business  Machmes  Corporation. 
Microsoft  is  a  registered  trademark  of  Microsoft  Coiporaiion.  IRMA  is  a  trademark  of  Digital  Communications  Associates.  Inc. 
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First  Looks 

Hands-on  Reviews  of  the  Latest  Products 


Four  486SXs:  Is  the  Glass 
Half  Empty  or  Half  Full? 

Disabled  FPU  Should  Help  Bring  486  Price  Down 


HANDS  ON 

by  Christopher  Barr 
and  Matthew  J.  Ross 


IBM.  Advanced  Logic  Re- 
searcfi.  American  Mitac,  and 
AST  Research  all  have  chosen 
slightly  different  ways  to  design 
their  Intel  486SX-based  PCs. 
but  there  arc  certain  consisten- 
cies in  pertbrmance. 

Intel  promises  the  486SX's 
performance  is  two  to  three 
times  faster  than  a  33-MHz  386; 
but  that  pertbrmance  time  only 
applies  if  you're  using  a  32-bit 
operating  system.  A  33-MHz 
386  makes  more  sense  for  those 
looking  for  a  machine  with  opti- 
mal performance  in  today's 
DOS/Windows  3.0  world,  al- 
though operating  systems  like 
Unix,  OS/2  2.0,  and  Windows 
4.0  will  ultimately  give  the 
486SX  an  edge. 

If  your  application  requires  a 
coprocessor,  you  should  also 
stay  clear  of  the  486SX,  even 
with  its  487SX  upgrade  poten- 
tial. The  486SX  is  designed  for 
budget-conscious  gamblers — 
those  willing  to  stake  the  future 
on  a  32-bit  operating  system, 
but  not  willing  to  stake  big 
bucks  for  the  privilege  of  being 
right. 

IBM  PS/2  Model 
90XP486 

From  the  outside,  the  new  PS/2 
Model  90  XP  486SX  is  identical 
to  the  small-footprint  486DX- 
based  Model  90  IBM  unveiled 
earlier  this  year.  The  similar- 
ities continue  inside  these  ma- 
chines; they  share  the  same 
chassis  and  basic  design:  four 


■^^^^^^  IBM,  Mitac,  ALR. 
■^pi^^^t  and  AST  (left  to 

among  the  first 
486SX  computers  manufacturers  have  shipped. 


32-bit  MCA  slots,  one  slot  with 
IBM's  Micro  Channel  video  ex- 
tension, a  fifth  64-bit  dedicated 
CPU  slot,  a  CPU  daughtercard, 
and  XGA  graphics. 

A  486SX  offering  in  IBM's 
product  line  comes  as  no  sur- 
prise, especially  since  IBM  has 


so  fully  embraced  the  notion  of 
an  upgradable  CPU  card.  The 
backplane  design,  central  to  the 
Model  90  line,  facilitates  quick 
production  of  new  systems. 

While  the  overall  machine 
design  offers  few  surprises,  the 
daughtercard  houses  surprises 
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LAHstBp: 

Hayes'  entry-level  LAN 
marches  to  its  own 
drum  37 

microLaser  XL: 

11  shaves  dollars  and 
size  from  network 
printing  38 

Harvard  GeoGraphics: 

Low-cost  data-driven 
mapmaking  48 

Portable  TrackMan: 

Logitech  takes  a  new 
angle  on  portable 
pointing  50 

aplenty.  Uncharacteristically, 
the  board  has  some  wire  traces, 
indicating  that  the  Model  90  SX 
was  probably  modified  from  a 
standard  486DX.  According  to 
IBM,  they  will  be  corrected  in 
the  next  board  revision. 

CONTINUES  ON  PAGE  36 


486SX:  Upgrade  Now  and  Upgrade  Later 


by  Christopher  Barr 

Intel  is  olfering  the  486SX 
as  a  low-cost  entry  point  to 
486  computing  in  the  same 
way  that  it  capitalized  on  the 
386SX  to  encourage  users  to 
migrate  from  the  286  plat- 
form. A  key  difference  be- 
tween this  and  the  earlier  SX 
is  that  this  time  Intel  is  faced 
with  a  .strong  challenge  from 
AMD's  40-MHz  AM386 
chip. 

Intel's  486DX  processor 
mns  at  25  MHz  or  33  MHz 
and  has  an  internal  floating- 
point unit  (FPU).  The 


486SX  is  really  a  full  486DX 
chip  with  the  floating-point 
unit  di.sahlcd.  According  to 
Intel,  disabling  the  math 
transistors  was  the  most  cost 
effective,  speediest  way  to 
modify  the  486SDX. 

But  Intel  is  hedging  its 
bet  on  the  486SX.  It's  not 
convinced  that  users  will  be 
happy  with  the  chip's  lack  of 
a  floating-point  unit. 

The  disabled  chip  sets  the 
stage  for  Intel's  larger  plan: 
For  a  $799  list  price,  Intel 
offers  the  487SX  math  co- 
processor, which  is  nothing 


more  than  a  fully  functional 
486DX  with  two  differ- 
ences: 

1 )  Special  logic  in  the 
chip  enables  it  to  override 
the  486SX;  in  effect,  putting 
it  into  a  coma. 

2)  The  487  has  an  addi- 
tional pin — it  has  161  pins 
versus  the  SX's  160 — which 
is  used  only  to  send  a  knock- 
out punch  to  the  486SX. 

Cleariy  the  SX  is  a  mar- 
keting innovation,  rather 
than  a  technical  one. 

Intel  may  lose  market 

CONTINUES  ON  PAGE  36 
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One  of  the  more  pleasant 
surprises  in  the  desktop  we  re- 
viewed was  the  400MB  SCSI 
hard  disk  combined  with  a  S 1 2K 
caching  SCSI  controller.  For- 
merly available  only  in  the  P75 
486  portable,  this  drive  is  now 
available  as  an  expensive 
$6,400  option  to  any  IBM  PC. 
And,  in  addition  to  the  base 
price  $8,345  desktop  Model  90 
SX,  IBM  has  also  announced  a 
tower-based.  Model  95. 

With  prices  as  high  as 
$13,000  for  the  tower  Model  95 
SX  (with  the  400MB  SCSI  drive 
standard),  IBM's  implementa- 
tions of  the  Intel  P23  chip  don't 
come  cheaply.  The  512K- 
cached  SCSI  hard  disk  control- 
ler and  fast  400MB  hard  disk 
promise  high  performance,  but 
IBM's  486SX  did  not  distin- 
guish itself  from  the  competi- 
tion on  our  benchmark  tests. 
IBM  offers  no  external  RAM 
cache,  but  its  CPU  performance 
under  DOS  did  not  suffer  when 
compared  with  those  with  exter- 
nal caches. 

Two  memory  boards  extend 
vertically  from  the  mother- 
board, equipped  with  a  total  of 
4MB  of  70-nanosecond  inter- 
leaved page-mode  memory,  up 
to  a  maximum  of  32MB.  IBM 
admitted  that  there  wasn't  space 
enough  to  fit  a  487  upgrade  on 
the  CPU  board.  IBM  will  re- 
place the  SX  chip  with  a  487  for 
$1 ,345  (available  in  July),  a  25- 
MHz  486DX  for  $2,745,  or  a 
33-MHz  for  $4,445. 

Other  Model  90  SX  features 
include  XGA  graphics  integrat- 
ed on  the  motherboard  with 
SI2K  video  memory  standard, 
expandable  to  1MB;  one  exter- 
nal and  two  internal  3.5-inch 
drive  bays,  plus  an  external  bay 
for  IBM's  new  slimline  5.25- 
inch  floppy  disk.  As  config- 
ured, the  Model  90  SX  offers 
three  free  slots  for  adequate  ex- 
pansion. 

The  32-bit  processing  power 
of  the  Intel  486SX,  combined 
with  IBM's  Micro  Channel  ar- 
chitecture and  plans  for  OS/2  all 
come  together  in  the  solid,  well- 
built  Model  90  SX.  At  $9,445. 
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share  to  AMD's  40-MHz 
386.  By  migrating  users  to 
the  486  platform,  Intel  is 
playing  in  an  arena  where 
AMD  still  can't  compete. 

The  80486DX  is  a  better 
processor  than  the  80386, 
but  what  about  the  486SX? 
Like  the  386SX,  it  has  full 
32-bit  internal  processing, 
but  unlike  the  386SX,  which 


Intel  486DX/33  $860 

Intel  486DX/25  $671 

AMD  AM386/40  N/A 

Intel  486SX/20  N/A 

Intel  386DX/33  $214 


IBM  does  not  offer  much  added 
value  to  justify  the  price  of  a 
system  that  is  meant  to  be  a  low- 
cost  entry  into  the  world  of  486- 
based  computing.  ■ 
List  Price:  IBM  PS/2  Model  90 
XP  486SX,  with  4MB  RAM. 
80MB  SCSI  hard  disk.  $8,345; 
with  VGA,  DOS  4.01 ,  $9,445. 
IBM  Corp.,  1 1 33  Westchester 
Ave..  White  Plains,  NY  10604; 
800-IBM-2468.  

CIRCLE  712  ON  HEADER  SERVICE  C<WD 

ALR  Business- 
VEISA  48eASX 

ALR  has  a  history  of  being  one 
of  the  first  PC  manufacturers  to 
support  any  new  Intel  proces- 
sor. That's  easy  for  the  compa- 
ny to  do,  since  it  has  long  been 
committed  to  upgradable  CPU 
systems.  The  BusinessVEISA 
motherboard  remains  the  same 
regardless  of  which  processor 
you  use  because  ALR  puts  the 
CPU  and  its  support  logic  on  a 
32-bit  plug-in  card. 


has  16-bit  I/O,  the  486SX 
has  fast  32-bit  I/O. 

The  menKMy  functions  in 
both  versions  of  the  486  are 
better  integrated  than  in  the 
386's:  486DX  and  SX  have 
on-chip  8K  caches  that  im- 
prove memory  access  times, 
and  a  burst  mode  to  read 
large  blocks  of  data  at  close 
to  twice  the  speed  of  a  386. 

PC  Magazine  Labs 


$667 
$588 
$297 
$258 
$208 


This  time,  the  company  ret- 
rofit its  BusinessVEISA  486/25 
with  the  slower  20-MHz  486SX 
processor.  We  tested  the  fully 
loaded  Model  150HP.  which 
lists  for  $6, 195,  and  comes 
complete  with  a  high-speed  disk 
subsystem.  A  stripped-down 
version,  the  Model  101,  is 
equipped  with  only  a  floppy 
disk  drive  and  lists  for  $2,795. 

While  the  BusinessVEISA 
486ASX  did  not  distinguish  it- 
self on  our  tests,  you  can  easily 
upgrade  the  unit  by  purchasing 
the  $799  Intel  487SX  chip  and 
plugging  it  into  the  card,  or  us- 
ing ALR's  $1,095  486/25  up- 
grade card. 

The  486ASX  is  a  full-height 
small-footprint  model  with  an 
updated  motherboard  design. 
The  unit  has  nine  expansion 
slots:  two  16-bit  ISA,  four  32- 
bit  EISA,  and  three  32-bit  pro- 
prietary ALR  slots  for  the  pro- 
cessor, external  RAM  cache, 
and  additional  memory.  There 
are  a  total  of  four  storage  bays. 


benchmark  tests  show  that 
machines  running  the  20- 
MHz  486SX  are  slower  than 
both  the  Compaq  386/33  and 
the  Bell  386/40  (which  has 
the  AM386  40-MHz  chip). 

Unlike  the  benefits 
gained  by  migrating  from 
the  286  to  the  386,  the  486's 
refinements  over  the  386  of- 
fer no  compelling  reason  to 
migrate.  Intel  claims  that  a 
486  will  dramatically  out- 
perform a  386  when  running 
software  that  uses  32-bit  in- 
structions; but  while  Micro- 
soft has  such  designs  in  store 
for  Windows  and  OS/2,  it 
will  be  at  least  a  year  before 
they're  marketed. 

If  you  run  CAD  software 
or  crunch  numbers  on  work- 
sheets that  use  floating-point 
math,  then  your  choice  is 
clear:  You  need  a  486DX 
machine. 

If  you  plan  for  the  long 
haul,  buy  a  486SX  as  an  in- 
vestment in  the  future. 

And  if  you're  most  con- 
cerned about  getting  speed 
now,  go  for  the  MHz. 


enough  to  load  two  half-height 
and  two  3.5-inch  drives.  The 
motherboard  contains  an  IDE 
interface  and  floppy  disk  inter- 
face, and  can  address  up  to  two 
of  each  device. 

The  ALR  BusinessVEISA 
486ASX  is  a  solid  machine.  The 
32-bit  EISA  bus  takes  advan- 
tage of  the  32-bit  data  path  of 
the  386DX  and  486  processors, 
and  ALR's  upgradable  architec- 
ture scheme  is  one  way  for  users 
to  plan  against  future  obsoles- 
cence. ■ 
List  Price:  BusinessVEISA 
486ASX  Model  1 50HP  with  5MB 
RAM,  1 50MB  ESDI  hard  disk, 
32-bit  ESDI  cache  controller  with 
1  MB  cache,  1 .2MB  and  1 .44MB 
floppy  disks.  Super  VGA  adapter 
with  1  MB  RAM,  Super  VGA 
monitor,  64K  SRAM  cache, 
$6, 1 95.  Advanced  Logic 
Research  Inc.,  9401  Jeronlmo, 
Irvine,  CA  9271 8;  800-444- 
4ALR,  71 4-581 -6770. 
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INTEL  GETS  SLIGHTLY 
MORE  PRICE-COMPETITIVE 


A  look  at  Intel's  recent  price  cuts  on  PC  processors  dem- 
onstrates that  the  486SX  is  part  of  a  marketing  plan,  not  a 
technical  innovation.  The  486SX's  price  establishes  it  as 
a  direct  competitor  to  AMD's  AM386  chip  and  an 
alternative  to  faster  386s.  The  higher  price  for  486DX 
chips  maintains  the  premium  that  Intel  places  on  math 
coprocessing.  These  prices  are  for  lots  of  1 ,000  on  Intel's 
chip;  AMD's  is  for  lots  of  100. 


First  Quarter  1991        Second  Quarter  1991 


First  Looks 


486SX 

CONTINUED  FROM  PAGE  36 

Mitac  4270E 

American  Mitac,  the  second 
largest  Taiwanese  PC  manufac- 
turer behind  Acer,  has  built  its 
reputation  by  doing  things  con- 
servatively, using  solid  compo- 
nents and  following  industry 
trends.  Suddenly  Mitac  is  tak- 
ing the  lead  by  offering  a 
stripped-down  version  of  its 
486SX  at  $2,995.  The  4MB 
RAM,  100MB  hard  disk,  VGA 
system  sent  to  PC  Magazine 
Labs  costs  a  bit  more:  $4,515. 

Since  Mitac's  486SX  ma- 
chine uses  the  same  small-foot- 
print EISA  motherboard  as  its 
25-MHz  486,  it  cannot  house 
both  the  486SX  and  the  487  chip 
on  the  systemboard  simulta- 
neously. Coprocessor  support  is 
limited  to  a  Weitek  4 1 67 ,  but  an 
authorized  Mitac  representative 
can  remove  the  486SX  chip  and 
replace  it  with  a  487  chip. 

The  4270E  features  an  exter- 
nal 64K  write-back  processor 
cache,  expandable  to  128K  or 
256K  of  SRAM— which  may  be 
overkill.  In  our  testing,  the  ex- 
ternal cache  didn't  improve  per- 
formance over  the  machines 
which  rely  solely  on  the  486SX 
CPU's  internal  8K  cache. 

The  Mitac  we  tested  featured 
a  Conner  100MB  IDE  hard  disk 
and  five  EISA  32-bit  expansion 
slots.  One  of  these  slots  is  occu- 
pied by  a  Super  VGA  card  offer- 
ing 800  by  600  resolution  in  its 
standard  256K  memory  config- 
uration. A  proprietary  32-bit 
slot  holds  the  system's  memory 
card  populated  with  four  stan- 
dard 1MB  SIMMs;  maximum 
system  memory  is  64MB. 

The  Mitac  4270E  offers  sol- 
id, conservative  construction. 
As  the  lowest  entry  point  to 
486SX  EISA  computing,  it's 
worth  a  look  if  you  don't  need  a 
coprocessor.  ■ 
List  Price:  Mitac  4270E  with 
4MB  RAM,  100MB  hard  disk, 
VGA  with  low-radiation  monitor, 
DOS  4.01,  $4,515.  American 
Mitac  Ck)rp.,  41 OE.  PlumeriaDr., 
San  Jose,  CA  951 34;  800-648- 
2287,408-432-1160.  
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AST  Premium  II 
486SX/20 

AST  Research  offers  yet  anoth- 
er flavor  to  the  486SX  stew. 
Like  ALR  and  Mitac,  its  has  a 
sub-$3 ,000  price  tag  on  its  total- 
ly stripped  system.  Like  ALR 
and  IBM,  the  AST  486SX  re- 
sides on  a  CPU  daughtercard, 
with  no  external  memory  cach- 
ing— but  the  similarities  end 
there. 

Unlike  the  other  SXs,  AST 
uses  its  own  32-bit  Cupid  archi- 
tecture in  the  AST  Premium  II 
486SX/20,  in  addition  to  its 
standard  Industry  Standard  Ar- 
chitecture (ISA)  in  its  Premium 
11  486SX/20.  The  unit  features 
six  expansion  slots:  one  8-bit, 
and  five  16-bit  ISA.  (Other  ma- 
chines reviewed  here  support  ei- 
ther 32-bit  EISA  or  MCA  lyO. ) 

Three  of  AST's  ISA  slots 
can  support  a  32-bit  AST  Cupid 
card;  it  is  here  that  the  CPU/ 


memory  card  resides.  The  CPU 
board  holds  up  to  16MB  of 
RAM,  with  80MB  maximum 
expansion  through  two  addi- 
tional Cupid  memory  cards. 

Like  IBM,  AST  did  not  im- 
plement an  external  memory 
cache.  Still,  the  Premium  II  per- 
formed admirably.  Using  70- 
nanosecond  1MB  SIMMs  in  a 
proprietary  64-bit  wide  memory 
bus,  accessing  64  bits  of  memo- 
ry at  a  time,  and  using  a  page- 
mode  architecture  to  support 
line  fill  and  the  Intel  486  burst 
mode,  this  proprietary  structure 
shows  that  an  external  cache  is 
not  necessary  for  DOS  applica- 
tion. There  is  a  socket  for  the 
487SX,  but  Weitek  support  is 
unavailable,  and  AST  does  not 
intend  to  offer  a  486DX  version 
in  this  AT-bus-based  machine. 

The  system's  video  resides 
on  the  motherboard:  256K  of 
memory  provides  16-bit,  8(X)  by 
600  Super  VGA  graphics. 


BENCHMARK  TESTS: 

THE  FIRST  FOUR  486SX  MACHINES 


Intel  claims  that  its  new  20-MHz  486SX  is  up  to  40 
percent  faster  than  a  33-MH2  80386  due  to  its 
32-bit  CPU  core,  8K  Internal  cache, 
integrated  MMU  (memory  management 
unit)  with  paging,  and  more  efficient  one- 
cycle  32-bit  instruction  processing. 
However,  even  though  our  tests  use  32- 
bit  instructions,  the  faster  operating 
speeds  of  the  33-MHz  386  and  the  40- 
MHz  AM386  propel  these  chips  past  the 
486SX.  That's  because  DOS's  8-bit 
addressing  limitations  cause  overhead  as 
instructions  are  sent  in  8-bit  segments 
and  must  be  converted  into  32  bits  and 
then  bacl<  to  8-bit  segments. 

The  four  486SX  machines  tested  here 
performed  nearly  the  same.  The  Mitac 
4270E  S  slower  memory  performance 
is  due  to  80-nanosecond  page-  ^ 
mode  memory  that  is  not  inter- 
leaved. The  486SX's 
internal  cache  comfjen- 
sates  for  this,  so  overall 
performance  on  our  tests 
is  not  affected. 


■  Tfie  80486  and  80386  Instruc- 
tion Mix  benchmark  tests  time  a 
series  of  tasks  specific  to  the  pro- 
cessor. These  tests  show  how  ttie 
CPU  operates  in  the  context  of  the 
bus,  processor,  system  memory, 
and  motherboard  architecture. 


Three  external  drive  bays,  plus 
two  more  internal  drives  offer 
plentiful  expansion  options. 
Our  evaluation  unit  has  a  3.5- 
inch  floppy  disk,  200MB  Sea- 
gate IDE  hard  disk,  and  a  man- 
ually switchabic  145-watt 
power  supply. 

AST's  486SX  raises  an  im- 
portant question;  Does  an  ISA- 
based  version  of  the  new  Intel 
CPU  makes  sense  if  you're 
looking  to  benefit  from  future 
32-bit  architecture?  Probably 
not.  Apart  from  that,  the  AST 
Premium  II 486SX/20  is  solidly 
built.  Its  487  chip  socket  offers 
the  easiest  upgrade — one  that 
end  users  can  perform.  ■ 
List  Price:  AST  Premium  II 
486SX/20,  with  4MB  RAM, 
200MB  hard  disk,  VGA,  DOS 
4.01 ,  $4,395.  AST  Research 
Inc.,  P.O.  60x19658, 16215 
Alton  Pkwy.,  Irvine,  CA92713- 
9658;  71 4-727-41 41.  
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Relative  Times 

(Compaq  Deskpro  486/25  =  1 00) 

(Compaq  Deskpro  386/33  =  100 
for  80386  Instruction  Mix) 


■  Tfie  Conventional  Memory 

benchmaik  test  measures  the  read 
write  speed  of  the  first  640K  of 
memory.  Slower  times  can  indi- 
cate the  presence  of  memory  wait 
states  or  memory  chips  rated  at 
slower  access  speeds. 


 n 

80486 

80386 

Conven- 

Performance Times 

Instruction 

Instruction 

tional 

(seconds) 

Mix 

Mix 

Memory 

ALR  BusinessVEISA  486ASX 

1.87 

1.83 

0.25 

IBM  PS  2  Model  90  XP  486SX 

1.84 

1.81 

0.30 

Mitac  4270E 

1.81 

1.78 

0.41 

AST  Premium  II  486SX/20 

1.80 

1.78 

0.25 

Compaq  Deskpro  386/33 

N/A 

1.66 

0.25 

Compaq  Deskpro  486/25 

1.46 

1.44 

0.23 

Bell  Computer  386WB-40C 

N/A 

1.34 

0.25 

N/A — Not  applicable:  A  386  machine  cannot  run  the  80486  Instruction  Mix  lest. 
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Ws  16-ppm  microLaser  XL: 
Small  Size,  Low  Price 


HANDS  ON 

by  Alfred  Poor 


If  small  is  beautiful,  then  the 
Texas  Instruments  microLaser 
XL  is  gorgeous. 

This  16-page-per-minute 
printer  is  rated  for  a  heavy-duty 
25,000-page-per-month  duty 
cycle,  but  it  comes  in  a  remark- 
ably small  package.  The  price, 
too,  is  surprisingly  small  for  a 
printer  with  such  a  high 
throughput:  The  base  model 
comes  with  a  list  price  of  just 
$3,449. 

The  base  model  includes 
5 1 2K  of  memory  and  HP  Laser- 
Jet II  compatibility.  There  is  an 
"entry-level"  PostScript  model 
with  17  fonts  for  $3,999,  and 
one  with  35  fonts  for  $4,499. 
You  can  also  start  with  the  base 
nKxIel  and  upgrade  to  the  other 
models  for  the  difference  in 
price:  $550  for  the  1 7-font  Post- 
Script, $1,050  for  the  35-font 
versions.  All  PostScript  prices 
include  an  extra  megabyte  of 
memory.  The  unit  we  tested  was 
the  35-font  model,  which  had  an 
additional  megabyte  of  memory 
installed.  This  configuration 
carries  a  list  price  of  $4,844.  All 
models  come  with  just  a  parallel 
port;  a  serial  port  is  available  for 
$49,  and  a  serial/ AppleTalk  in- 
terface costs  $145. 

The  most  noticeable  feature 
of  the  printer  is  its  small  foot- 
print. The  entire  unit  fits  within 
an  11-  by  15.7-  by  16.7-inch 
space  (HWD).  which  is  consid- 
erably smaller  than  most  print- 
ers rated  at  about  16  ppm.  In 
spite  of  its  size,  it  still  weighs  a 
fair  amount:  more  than  45 
pounds.  One  way  that  TI  man- 
ages this  incredible  shrinking 
act  is  by  fitting  the  paper  tray  in- 
side the  case;  nothing  sticks  out 
to  take  up  more  space. 

Some  compromises  were 
made  to  keep  the  size  small.  The 
standard  paper  tray  holds  only 
250  sheets — not  much  for  a 
printer  of  this  speed.  There  is  an 
optional  500-sheet  paper  tray 
that  sits  under  the  printer,  but  it 
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has  a  hefty  list  price  of  $495. 
Nevertheless,  heavy-duty  users 
may  want  to  consider  the  addi- 
tional paper-handling  capacity, 
especially  if  the  microLaser  XL 
is  to  serve  more  than  one  user  si- 
multaneously. 

The  design  requires  that  pa- 
per travel  an  S-shaped  path  from 
the  paper  tray  to  the  face-down 
output  tray.  In  testing,  we  found 
that  heavy  card-stock  paper 
would  not  feed  from  the  paper 
tray,  but  when  fed  through  the 
manual  feed  slot,  it  printed  fme. 

The  printer  also  accepted  en- 
velopes through  the  manual 
feed  slot  without  a  problem. 
There  is  a  convenient  face-up 
output  tray  as  well,  which  com- 
bined with  the  manual  feed  pro- 
vides a  nearly  straight-through 
paper  path.  Tl  specifies  16-  to 
24-pound  paper  for  the  input 
tray  and  16-  to  34-pound  (in- 
cluding card  stock)  for  manual 
feed. 

The  printer  is  fairly  easy  to 
set  up  and  operate.  It  comes 
with  the  photosensitive  drum  al- 
ready installed;  all  you  have  to 
do  is  add  the  initial  charges  of 
toner  and  developer.  Unfortu- 
nately, the  documentation  goes 
short  on  installation,  and  the 
only  instructions  you  have  for 
this  procedure  are  some  cryptic 
icon  illustrations  on  the  side  of 
the  toner/developer  cartridge. 
The  printer  would  benefit  great- 
ly from  a  short  "Read  Me 
First"  flyer  to  help  new  owners 
get  started. 


There  is  a  16-character  LCD 
message  window  on  the  front  of 
the  case,  plus  1 2  membrane  but- 
tons. These  are  well  labeled  and 
relatively  easy  to  use,  though  it 
can  get  a  bit  confusing  wander- 
ing through  the  different  menu 
levels. 

The  manual  contains  excel- 
lent instructions  for  configuring 
the  printer,  complete  with  easy- 
to-read  charts  that  help  you  find 
your  way  more  easily.  You  can 
also  print  status  pages,  which 
provide  plenty  of  detail  about 
how  the  printer  is  configured. 
The  only  problem  with  the  front 
panel  is  that  the  LCD  window  is 
difficult  to  read  if  you're  stand- 
ing next  to  the  printer;  you  need 
to  get  down  closer  to  its  level  to 
be  able  to  read  it  clearly. 

The  microLaser  XL  per- 
formed well  in  our  tests.  Under 
HP  emulation,  it  produced  14.2 
pages  per  minute  for  text,  and 
.2.6  pages  per  minute  in  our 
graphics  speed  test  (22.9  sec- 
onds per  image).  Under  Post- 
Script, it  was  a  bit  faster  at  text 
with  14.6  ppm.  The  PostScript 
graphics  test  produced  0.6 
graphics  pages  per  minute,  with 
an  average  of  98. 1  seconds  per 
image.  (We  discovered  that  if 
you  run  the  text  speed  test  over  a 
parallel  port  using  the  interac- 
tive PostScript  Executive  mode, 
the  page-per-minute  result  is  cut 
nearly  in  half.)  We  encountered 
no  compatibility  problems  in 
the  testing,  including  the  PCL 
torture-test  pages.  Printed  im- 
ages were  crisp  and  dark,  with 
only  a  slight  fuzziness  at  the 
bottom  of  heavy  black  blocks. 

One  of  the  few  disappoint- 
ments was  that  the  HP  emula- 
tion mode  offers  only  Courier 
and  line  printer  fonts. 


FACT  FILE 


microLaser  XL 

Texas  Instruments  Inc., 
Information  Technology  Group, 
P.O.  Box  202230.  Austin,  TX 
78720-2230: 800-527-3500. 
List  Price:  With  51 2K  and  HP 
LaserJet  II  emulation.  $3,449: 
with  1  5MB  and  1 7-font 
PostScript  support,  S3,999: 
with  35-lont  PostScript,  S4,499; 
500-sheet  paper  tray.  $495 
envelope  tray.  $495: 1  MB 
memory  expansion.  $345; 
senal  port  option,  $49: 
serial  AppleTalk  Interface 
option.  $145 
In  Short:  The  Tl  microLaser  XL 
sets  a  new  low  phce  point  for 
high-speed,  heavy-duty  shared 
printers,  while  managing  to 
package  the  unit  In  a 
surprisingly  small  case  Most 
users  will  need  some  of  the 
options,  such  as  the  500-sheel 
auxiliary  paper  tray,  but  even  a 
fully  configured  model  costs 
significantly  less  than 
competing  designs. 


I 


i 
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The  TI  microLaser  XL  is  an 
attractive  alternative  in  the 
shared  printer  maiicet,  but  the 
low  cost  of  the  base  unit  does 
mean  limited  features  and  small 
paper  capacity.  To  get  the  full 
PostScript  support  with  full  pa- 
per capacity,  extra  memory, 
and  additional  interfaces,  the 
list  price  swells  to  nearly 
$5,500,  but  this  is  still  low  com- 
pared with  similarly  configured 
competitors. 

While  it  does  not  offer  some 
features  offered  by  others — net- 
work connections  or  duplex 
printing — Texas  Instruments' 
microLaser  XL  is  a  suitable 
choice  for  many  settings  that  re- 
quire a  shared  printer.  ■ 


The  microLaser  XL  occupies 
minimal  space  t)ecause  the 
paper  tray  is  Internal.  The 
sample  above  shows  HP 
LaserJet  II  emulation; 
PostScript  is  an  option. 


Gfydik  for  Widtefect 
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Glyphix  fonts  are  unlike  any  other 
font  software.  Simple  to  install  in 
WondPerfea  And  simple  to  use.  To 
prove  it  to  you,  we  came  up  with  an 
offer  to  make  Glyphix  even  more  fun 
right  out  of  the  box. 

Glyphix  makes  using  fonts  easy. 
With  Glyphix,  the  W)rdPerfect  Fonts 
menu  (Ctri-F8)  comes  alive.  Select  a 
font  and  a  size  from  3  to  120  point 
Then  choose  fom  effects  like  bold, 
italic,  bold  italic,  reverse,  outline,  shad- 
owed text  and  more.  Every  font  can  be 
printed  in  either  portrait  or  landscape, 
and  includes  a  complete  international 
character  set.  Glyphix  is  a  complete  font 
solution. 

Your  standard  LaserJet  Plus,  E,  IIP, 
ni  or  HP  DeskJet  is  all  you  need. 
Glyphix  downloads  your  seleaed  fonts 
on-die-fly  when  you  print,  automati- 
cally It's  that  simple. 


Our  Special  Qflfer 

Glyphix  comes  with  the  four 
fonts  tel  in  the  coupon  below,  plus 
Zin^}ats,  a  collection  of  over  220  use- 
ful symbols  and  icons.  When  you  call  to 
order  Glyphix  you  will  also  receive  a 
special  bonus.  Fa  a  limited  time,  all 
new  Glyphix  customers  may  select  a 
free  bonus  font  from  the  Glyphix  font 
libraiy.  Any  font.  No  chaige.  Ifs  our  way 
of  showing  you  how  we  treat  our 
customers. 

Call  to  order  your  copy  of  Glyphix 
today  Our  font  bonus  is  available  fa  a 
limited  time  only! 


Your  $99^  Glyphix  Intro  Kit  Indudes: 
Roman 
^  Corporate 
1^  Rcxjkland 
1^  Tjccfiequer  Script 
Ef  Zingbats  ^u^g^^tt 

Choase  One:  □  3'/2"  disk  □  5'A"  disk 
Choose  One:  □  Laseijet  □  DeskJet 
Include  S7  for  Federal  Express  2nd  Day  Deliveiy 


IteeBoQus! 

Order  the  Glyphix  Intro  Kit  for  only 
$99*^  today  and  choose  an  additional 
font  fiDm  the  Glyj^  libraiy 
absdulely  free! 


Order  Toll  n«e 

Inn  and  DE:  (302)234-1740 
FaxOrdefs  (302)234-1760 

ic.o.a| 


(800)237-9383 


SWFE  International,  lid  Stone  Mill  Office  Park  724  Yotkhn  Road  Hockessin,  DE  19707 


Tlic(a;^hixR)nt  library 

□  Aero 

□  AniiY  Itlnck 

□  Avant  Guard 

□  Baskerton 

□  BeA9o  Block 

□  Buckingham 

□  Capelli 

□  Carnegie 

□  Century 

□  Circus 

□  Classic  Typewriter 

□  Copperfield 

C^oroitation  ^t  rtpl 

□  Corporate  Condensed 

□  Courier 

□  Dateline 

Q  Dateline  CSondensed 

□  Don  Casual 

□  Eterna 

□  Futuri 

□  Garamand 

□  Garamand  Condensed 

□  Gazette 

□  Gettysburg 

□  Gibraltar 

□  Greek  aPx^e 

□  Guthrie 

□  Wixcyyy 

□  Jewel 

□  Joulliard 

□  Katrina 

□  Letter  Gothic 

□  illanusitrtpt 

□  New  TorK  Dec€ 

□  Ntiim 

□  Obebllsk 

□  Oxford 

□  Padua 

□  PenwIn 

□  Prestige 

□  Souviennc 

□  Top  Hat 

□  University  Ornate 
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Motorola's  Wireless  LAN 
Matches  NCR  WaveLAN's 
Speed  over  Shorter  Distance 


HANDS  ON 

by  Steve  Rigney 


Motorola,  the  nation's  premier 
two-way  radio  company,  is 
channeling  its  expertise  into  Al- 
tair,  a  wireless  LAN  system 
based  on  what  it  calls  the  Wire- 
less Inbuilding  Network  (WIN) 
architecture. 

Even  in  this  emerging  tech- 
nology, the  company  already 
has  several  competitors;  Altair 
competes  directly  with  NCR's 
WaveLAN  (First  Looks,  May 
14,  1991)  and  Telesystems" 
SLW  ("The  Next  Wave:  LANs 
Without  Wires,"  May  29, 
1990). 

Altair  operates  at  a  frequen- 
cy of  18  GHz  (gigahertz) — an 
extremely  high  band,  normally 
used  for  satellite  communica- 
tions— that  benefits  from  being 
relatively  free  from  interference 
and  monitoring.  By  contrast, 
NCR's  WaveLAN  uses  $p)ecial 
modulation  techniques  to 
spread  its  signal  across  the  more 
crowded  frequencies  near  the 
cellular  telephone  band  (a  tech- 
nique called  spread-spectrum 
broadcasting). 

Altair' s  major  distinction  is 
its  complete  independence  from 
LAN  operating  systems.  Both 
NCR  WaveLAN  and  Telesys- 
tems' ARLAN  450  reside  inside 
a  networked  PC  and  require  spe- 
cial software  drivers  for  each 
operating  system  they  support. 


The  Altair  unit,  however,  at- 
taches to  the  LAN  cable  and 
simply  moves  Ethernet  packets. 
Altair  works  with  any  operating 
system  that  drives  an  Ethernet 
adapter  board,  including 
NetWare,  LAN  Manager,  LAN- 
tastic, Unix,  or  VMS. 

Altair's  $7,490  list  price 
buys  the  components  needed  to 
create  a  radio  system  to  link  two 
LAN  segments,  including  thin 
Ethernet  cable  and  terminator. 
This  up-front  cost  is  higher  than 
WaveLAN's  $2,780  entry  cost, 
but  Altair's  cost  per  port  drops 
to  $715  in  larger  systems  with 
30  nodes  connected  by  radio. 

It  takes  less  time  to  install 
the  Altair  wireless  system  than 
to  explain:  Picture  two  Ethernet 
LAN  segments,  one  with  as 
many  as  33  nodes  and  the  other 
as  many  as  7 .  One  of  the  nodes 
on  the  larger  segment  is  an  Al- 
tair control  module  with  built-in 
transceiver  and  antenna. 

One  node  on  the  smaller 
LAN  segment  is  an  Altair  user 
module.  These  transceiver  and 
antenna  systems  move  Ethernet 
packets  between  cabled  LAN 
segments  over  radio  waves.  Up 
to  five  user  modules,  with  as 
many  as  six  attached  computers 
or  other  devices,  can  communi- 
cate with  one  control  module. 
The  control  module  operates  as 
an  intelligent  bridge  reading  the 
address  of  each  Ethernet  packet 
and  routing  it  to  the  correct  user 


module. 

Using  PC  Magazine  LAN 
Labs'  benchmark  test,  we  mea- 
sured an  average  throughput  of 
about  470K  bits  per  second 
when  a  386SX  PC  made  re- 
quests of  a  NetWare  3. 1  server 
over  Altair.  This  is  only  slightly 
slower  than  NCR's  WaveLAN 
and,  for  comparison,  about  the 
same  throughput  you  would  get 
from  the  hard  disk  drive  of  an 
AT-class  PC.  However,  over  a 
standard  copper  LAN  cable 
connection,  the  same  PC  moved 
data  with  a  sustained  throughput 
of  greater  than  2  megabits  per 
second.  So  both  wireless  LAN 
systems  ask  you  to  trade  off 
throughput  for  flexibility  and 
ease  of  installation,  even  though 
either  system  has  adequate 
throughput  for  most  offices. 

The  radio  waves  will  travel 
up  to  130  feet  between  the  con- 
trol and  user  modules  if  the  path 
is  clear.  When  a  path  is  cluttered 
with  obstructions,  such  as  dry 
wall  and  office  furniture,  the 
range  drops  to  40  feet.  The 
high-frequency  signals  used  by 
Altair  don't  penetrate  typical 
masonry  walls.  Because  Wave- 
LAN  operates  at  cellular  wave- 
lengths, its  signals  easily  pass 


The  Altair 
control 
module 
contains  the 
transceiver 
and  antenna 
that 

transmit 
Ethernet 
ts. 


through  walls. 

The  Altair  transmits  at  radia- 
tion levels  well  below  the  limits 
of  both  European  and  U .  S .  stan- 
dards. Technically,  you  need  an 
FCC  license  to  have  an  Altair 
installation,  but  Motorola  holds 
licenses  around  the  country  and 
coordinates  your  operation  un- 
der its  licensing  arrangement. 

An  excellent  alternative  to 
wired  LANs,  Motorola's  Altair 
doesn't  offer  throughput  as  fast 
as  copper  cable,  but  it  is  most 
certainly  a  worthy  competitor 
for  WaveLAN.  ■ 


FACT  FILE 


Altair  wireless  Ethernet 

Motorola  Inc..  3215  N  Wilke 
Rd.,  Arlington  Heights.  IL 
60004:800-233-0877 
List  Price:  Control  nKidule, 
S3, 995;  user  nnodule,  S3. 495. 
in  Short:  Unlike  other  wireless 
LANs.  Motorola  s  Altair  works 
with  any  Ethernet  network  and  mi 
lAU  operating  system  to  "I 
provide  wireless  connections 
t>etween  cable  segments  up  to 
1 30  feet  apart.  It  gets  high 
marks  (or  ease  of  installation 
and  has  adequate  throughput 


CIRCLE  432  ON  HEADER  SERVICE  C, 


ALTAIR  WIRELESS  LAN 


The  Altair  control  and  user  modules 

 ■   attach  to  the  Ethernet  cable  as 

nodes — regardless  of  the  LAN  operating 
system.  Multiple  user  modules,  each  attached 
to  a  separate  LAN  segment,  can  address 
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Client  PC      Client  PC 


Server 


each  control  module.  The  maximum 
distance  between  the  Altair  modules 
depends  primarily  on  obstructions  to 
Altair's  extremely  high-frequency 
radio  signals. 


Client  PC 


Altair  Control 
Module 


Client  PC 


St— 


Client  PC 


Client  PC 
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"The  ALR  Venture  allows  me  to  interface  on 
the  spot  with  the  timing  data  acquisition  set 
up  for  the  US  Speed  Skiing  Team.  I  can 
record  instantaneously  speed,  status, 
penalties,  points  and  atmospheric  conditions 
and  link  the  results  to  the  race  base  station 
as  well  as  headquarters." 


GuyDallaRiva 

Chairman  of  Technical  Committee  U.  S.  Speed  Skiing  USSA 


Melissa  Dimtno 

#(  ranked  United  States  Female  Speed  Skier 


(XirCiistomeisThinkTheyCanWQik 
Anyviiere'nieyWant...Tlie3r'ieRi^t. 


Our  VENTURE/ 1 6  cus- 
tomers Just  can't  be  tied 
down.  On  planes,  trains,  or 
boats...  at  construction 
sights,  photo  shoots,  or  even 
on  snow  covered  peaks,  the 
VENTURE/ 16  users  have  the 
freedom  to  do  their  comput- 
ing wherever  and  whenever 
they  need  to. 

Whether  you're  looking  to 
get  an  edge  on  the  competi- 
tion, or  you  just  want  to 
make  more  efficient  use  of 
your  Ume,  the  VENTURE/ 1 6 
gives  you  the  power  of  an 
office  PC  even  when  you're 
not  in  the  office. 

Every  VENTURE/ 16 
comes  with  a  1 6-MHz  386SX 
processor  for  maximum 
software  compatibility,  1  -MB 
of  standard  RAM  and  either 
a  high  performance  20-  or 
40-MB  hard  drive.  A  com- 
fortably sized  keyboard 
offers  generous  key  travel  for 
the  s£une  feel  as  a  desktop 
PC.  And  a  host  of  I/O  ports 
combined  with  an  external 
ISA  bus  connection  gives  the 
VENTURE/ 1 6  all  the  func- 
tionality of  a  desktop  PC. 
Rotating  screen  controls  let 


NOWSHIPPfNG! 


ALR- 

Toshiba' 

Venture/ 16 

T200C6X"' 

Processor 

3a6SX 

386SX 

Speed 

16-MHz 

16-MHz 

RAM 

1-MB 

1-MB 

Hard  Drive 

40-MB 

40-MB 

Display  Type 

VGA- 

VGA 

640  x  480 

640  x  480 

Price 

$3,295 

$5/499 

Now  available  at: 

CQMPi 


9401  Imminio. 
a  Irvine, CAQTia 
TEL(7H)  ni4i77n; 
FAX  (7141 WI-VZW 


you  customize  the  full-tilt, 
backlit  LCD  display  without 
being  vulnerable  to  acciden- 
tal bumps.  And  built-in 
smcirt  sleep  utilities  can 
extend  the  battery  life  of  the 
VENTURE/ 1 6  up  to  three 
hours. 

Each  VENTURE/ 1 6  even 
comes  pre-loaded  with  DR 
DOS™,  the  award-winning 
MS  DOS™  compatible  oper- 
ating system.   DR  DOS 
offers  advanced  battery 
status  indicators,  notebook 
to  PC  data  transfer  utilities, 
and  an  array  of  other  fea- 
tures that  will  help  you  get 
the  most  out  of  your 
VENTURE/ 16. 

If  you're  looking  for  a 
lightweight  system  that's  no 
lightweight  when  It  comes  to 
features  and  performance, 
then  you're  looking  for  the 
VENTURE/ 1 6  from  ALR. 

Visit  your  nearest  autho- 
rized ALR  reseller,  or  call 

1-800-444-4ALR 


rwr  coMPvm  svpfusronf 

Pncm  and  conftguraMns  sub|M  to  changa  wWkhji  rnO^ 
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Spoil  "iburself 

With  The  Best  Price/Performance  Ratios  In  The  Industry!!! 

We  know  "there  is  a  difference"  between  building  computers  from  mediocre,  acceptable  components 
and  building  them  from  the  highest  quality  components  available.  You'll  see  this  difference  in  systems  built 
to  last  for  the  long  term,  not  just  long  enough  for  the  warranty  to  run  out.  From  monitors  designed  to  reduce 
the  strain  on  your  eyes  to  hard  drives  built  to  last  for  three  times  the  industry  average.  We  believe  the  product 
we  sell  should  be  more  than  just  nearly  right,  it  should  be  exactly  right,  and  it  is!  Exactly  right  in  every 
aspect,  including  the  price  you'll  pay.  In  fact,  you  won't  find  a  computer  with  a  better  price/performance 
ratio  anywhere.  And  whether  you  buy  one  or  one  hundred  computers  from  us,  we  guarantee  you'll  be  happy 
with  Ultra-Comp.  If  you're  not,  return  your  system  within  30  days  and  we'll  refund  your  purchase  price. 
Every  system  sold  on  these  pages  includes  one  year  of  On-Site  service. 


0"  One  Year  On-Site  Service 

Toll  Free  Lifetime  Technical  Support 
0'  30  Day  Money  Back  Guarantee 
0*  Commercial  Leasing  Available 


System  shown  wilh  optional  vertical  case. 


"T/rere  is  a  difference" 


You  Won't  Find  A  More  Spectacular  Video  Anywhere.  Ultra- 
Power  systems  feature  non-interlaced  Sony  1304  monitors.  The  differ- 
ence between  interlacing  and  non-interlacing  is  like  night  and  day.  Non- 
interlaced monitors  provide  a  crisp,  high  resolution  image  free  of  flick- 
ering and  shadow  ghosting.  We've  always  known  the  Sony  1304  is  the 
Tinest  monitor  available  and  now  PC  Magazine  agrees,  awarding  it  the 
prestigious  Editor's  Choice  award.  The  Sony  1304  features  a  .25  dot 
pilch.  It's  paired  with  a  16  Bit  VGA  card  with  I  MB  RAM.  The  image 
you  see  will  be  sharper,  brighter  and  more  colorful  than  those  produced 
by  conventional  displays. 

Outstanding  Disk  Performance.  Superior  Maxtor  IDE  Hard 
Drives  with  the  fastest  access  times  around.  These  drives  are  built  to 
provide  exceptional  durability,  their  lifespan  is  three  times  the  industry 
average. 

All  The  Memory  You'll  Need.  4MB,  enough  to  run  the  most 
memory  hungry  software.  And  a  64K  Static  RAM  Cache  on  the  486-33, 
486-25,  386-33  and  386-25  ($2,995). 

Microsoft  Mouse  and  Windows:  a  Winning  Team.  All  Ultra- 
Power  systems  now  include  the  easy  to  use  Microsoft  Windows  3.0  with 
630  page  manual  and  software,  and  the  Mouse  that  outperforms  all  the 
others.  And  your  choice  of  either  MS-DOS  3.3  or  4.01. 

Teac  Floppy  Drives.  Ultra-Power  systems  include  two  Teac  floppy 
drives:  both  a  5.25"  (1.2MB)  and  a  3.5"  (1.44MB).  The  Teac  name  is 
known  around  the  world  for  quality  and  dependability. 

World  Class  Keyboard.  The  Ultra-Click  101  key  keyboard,  recog- 
nized for  its  superior  touch  and  exceptional  on-the-job  reliability. 

Ultra  Warranty  with  On-Site  Service.  All  Ultra-Pbwer  and  SX 
Appeal  systems  include  a  one  year  parts  and  labor  warranty  with  On- 
Site  service. 


Copyrighted  material 
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ULTRM-MMf  aae-33S  EISA 

•  64K  25NS  Static  RAM  Cache  •  1.44MB  3.5"  Floppy  Drive 

•  8MB  RAM  •  Micix)soft  Mouse  &  Wiiidows  3.0 

•  200MB  15MS  IDE  Hard  Drive  w/32K  Cache  •  MS-DOS  4.01  or  3.3 

•  SONY  Trinitron  1024x768  Super  VGA  Monitor  •  Ultra-Click  101  Key  Keyboard 

•  16  Bit  VGA  Card  w/  1MB  RAM  •  1  Parallel  &  2  Serial  Pons 

•  1.2MB  5.25  "  Floppy  Drive  •  One  Year  On-Site  Servicet 

Lease  for  as  low  as  $217  per  month  * 


«3395 


ULTRM-MAX  38e-33 

•  64K  :.<iNS  Static  RAM  Cache  •  1  44MB  3.5 "  Floppy  Drive 

•  4MB  RAM  •  Microsoli  Mouse  &  Windows  .^  0 

•  200MB  I5MS  IDE  Hard  Drive  w/32K  C  iche     •  MS-DOS  4.01  or  3  .1 

•  SONY  Trinitron  1024x768  Super  VGA  Monitor  •  Ultra-ClK  k  lUI  Key  Keyboard 

•  16  Bit  VGA  Card  w/  1MB  RAM  •  1  Parallel  &  2  Serial  Pbrts 

•  1.2MB  5.25 "  Floppy  Drive  •  One  Year  On-Site  Servicet 

l^ase  for  as  low  as  $134 per  month  * 


«2795 


ULTRA  sae-ss 

•  4MB  RAM  •  Microsoft  Mouse  &  Windows  3.0 

•  80MB  17MS  IDE  Hard  Drive  w/32K  Cache      •  MS-DOS  4:01  or  3.3 

•  SONY  Trinitron  1024x768  Super  VGA  Monitor  •  Ultra-Click  101  Key  Keyboard 

•  16  Bit  VGA  Card  w/  1MB  RAM  •  1  Parallel  &  2  Serial  Ports 

•  1.2MB  5.25 "  Floppy  Drive  •  One  Year  On-Site  Servicet 

•  I.44MB 3.5 -Floppy  Drive 

Lease  for  as  low  as  $UI  per  month* 


«3995 


ULTRA-MAX  ass-as 

•  64K  25NS  Static  RAM  Cache  •  Microsoft  Mouse  &  Windows  30 

•  4MB  RAM  •  MS-DOS  4.01  or  3.3 

•  200MB  15MS  IDE  Hard  Drive  w/32K  Cache    •  Ultra-Click  101  Key  Keyboaid 

•  SONY  Trinitron  1024x768  Supi  r  VGA  Monitor  •  1  Parallel  &  2  Serial  Pbrts 

•  16  Bit  VGA  Card  w/  l.MB  RAM  •  One  Year  On-Siic  Servicet 


•  I.2MB 5.25 'Floppy  Drive 

•  1.44MB  3.5 "  Floppy  Drive 

Lease  for  a  s  low  as  $158  per  mogfki* 


•  Upgrade  to  33MH/ CPU, 
add  $300 


ULTRA  3Be-as 


*2995 


•  64S,  25NS  Siiiii,  K  WlC.nhc  •  1.44MB  3.5"  Floppy  Drive 

•  4MB  RAM  •  Microsoft  Mouse  &  Windows  3.0 

•  130MB  15MS  IDi;  Haid  Drive  w/64K  Cache     •  MS-DOS  4.01  or  3.3 

•  SONY  Trinitron  1024x768  Super  VGA  Monitor  •  Ultra-Click  101  Key  Keyboaid 

•  16  Bit  VGA  Card  w/  1MB  RAM  •  1  Parallel  &  2  Serial  Ports 

•  1.2MB  5.25  "  Floppy  Drive  •  One  Year  On-Site  Servicet 


Lease  for  as  low  as  $118  per  month* 


«2195 


ULTRA  saesx-ie 

•  4MB  RAM  •  Microsoft  Mouse  &  Windows  3.0 

•  40MB  17MS  IDE  Hard  Drive  w/32K  Cache      •  MS-DOS  4.01  or  3.3 

•  SONY  Trinitron  1024x768  Super  VGA  Monitor  •  Ultra-Click  101  Key  Keyboard 

•  16  Bit  VGA  Card  w/  1MB  RAM  •  1  Parallel  &  2  Serial  Ports 

•  1.2MB  5.25 "  Floppy  Drive  •  One  Year  On-Site  Servicet 

•  1.44MB  3.5 "  Floppy  Drive  •  Upgrade  to  20MHz  SX.  add  $150 

Lease  for  as  low  as  $87  per  month* 


Call  Ibll  Free 


1-800-437-1988 

In  Missouri  Call  314-991-1988 
ggggggmmmmmmmmmmmmmmmmmm 


Options.  Mini  and  Baby  AT  case  options  available  for  386  systems. 
Upgrade  any  system  to  a  veilical  case  for  an  additional  cost  of  $150,  for 
Monochrome  VGA  deduct  $500.  If  you  don't  see  the  particular  system 
conriguration  you're  looking  for,  call  for  custom  configuration  pricing. 
Other  options  include  hard  drives  from  40MB  all  the  way  up  to  1.2  giga- 
bytes, uninterruptable  power  supplies,  tape  backups  and  laser  print- 
ers.Commercial  leasing  and  extended  warranties  are  also  available. 

ULTRA-COMP.  11988  Dorset!  Road.  Maryland  Heights,  Missouri  63043.  Call 
loll  free  1-800-437-1988.  in  Missouri  call  314-991-1988.  fax  314-991-0437.  Master- 
Card. VISA.  Discover  Card,  personal  and  company  checks  accepted.  Minimum 
order  $25.  Customer  freight  and  handling  FOB  St.  Louis.  Mo.  Non  credit  card 
orders  shipped  UPS  COD.  Prices  and  specifications  subject  to  change.  Toll  free 
technical  support  for  customers  outside  of  Missouri.  Some  systems  photographed 
with  optional  extras.  *Commercial  lease  only,  payments  based  on  36  month  open- 
end  lease.  tWithin  50  miles  of  TRW  service  center. 

Ultra-Comp  Is  a  registered  trademark  and  Ultra-Power  ajid  SX  Appeal  arc  trademariu  of  Ullra- 
Comp.  AT  is  a  registered  trademark  of  International  Business  Machines.  Microsoft  and  MS- 
DOS  are  registered  trademarks,  and  Windows  is  a  liademark  of  Microsoft  corporation.  386. 486 
and  SX  are  trademartu  of  Intel  Corp.  PC  Magazine  is  a  registered  trademark  of  ZifT  Communi- 
cations Co.  All  other  trademarks  are  registered  trademarks  of  their  respective  owners.  Not 
responsible  for  errors  in  typography. 
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First  Looks 


Fiber-Optic  Innovation: 
Plastic  Cable  Costs  Less  than 
Glass  for  Same  Throughput 


HANDS  ON 

by  Kimberly  Maxwell 


Fiber-optic  networks — where 
data  is  transmitted  as  pulses  of 
light — have  represented  a  major 
step  forward  in  building  wide- 
area  networks,  and  in  bridging 
LANs. 

Until  now,  fiber-optic  net- 
works for  PCs  have  used  strands 
of  glass  as  the  transfer  medium: 
they've  been  expensive  and 
they  are  difficult  to  install. 

A  plastic  cable  from  Code- 
noil  Technology  and  the  Pack- 
ard Electric  Division  of  General 
Motors  offers  tremendous 
promise  to  save  dollars  and 
headaches  in  fiber-optic  instal- 
lations. Codenoll  is  marketing 
the  product,  while  Packard 
Electric  is  actually  manufactur- 
ing the  cabling. 

Codenoll 's  plastic  cabling 
costs  $1.45  to  $2.10  per  foot, 
while  glass  fiber  sells  for  $100 


for  the  first  8  feet,  and  $10  for 
each  additional  foot  (these  esti- 
mates were  given  by  Raylan 
Corporation). 

Connectors,  devices  that  at- 
tach the  fiber  to  the  card,  for 
glass  fiber  cost  about  $40,  and 
there  are  hidden  costs  in  the  la- 
bor involved  in  installing  the 
connectors.  The  installer  must 
attend  a  special  course  to  learn 
how  to  align  and  polish  the  ca- 
ble ends. 

Connectors  for  the  plastic  fi- 
ber cost  less  than  $2  each  and 
the  installation  tools  consist  of  a 
pocket  knife  and  a  polishing 
wheel. 

Codenoll's  Plastic  Fiber- 
optic IEEE  802.3  Ethernet- 
compliant  network  system  uses 
a  star  tofwlogy.  The  network  is 
comprised  of  CodeNet  cards  at- 
tached to  Multistar  Hub  cards, 
which  are  installed  in  a  hub  box 
(in  this  case  called  a  Multistar 
repeater). 


Plastic  fiber-optic  cable  is 
easier  to  install  than  glass. 
Codenoll's  cable,  connectors, 
and  network  card  cost  only  half 
as  much  as  glass. 


Prices  for  the  CodeNet 
adapters  start  at  $495  for  an  Op- 
tical Fiber  Ethernet  8-bit  ISA 
card.  EISA  Ethernet  versions 
and  Micro  Channel  versions  sell 
for  $1 .295  and  $795  respective- 
ly. The  $495  hub  card  is  in- 
stalled in  a  $1 ,295  Multistar  re- 
peater, which  can  host  16 
nodes. 

All  told,  these  figures  trans- 
late to  a  starting  price  of  about 
$1,071  per  node.  Glass  fiber 
networks  typically  cost  around 
$2,000  per  node.  But,  while  the 
two  have  fairly  similar  hard- 
ware costs;  the  dramatic  price 
savings  are  in  wiring  and  instal- 
lation. 

Codenoll's  CodeNet  cards 
emulate  Western  Digital's  Eth- 
erCard  Plus,  but  they  look  very 
different  from  standard  network 
adapter  cards.  Each  circuit  card 
piggybacks  a  smaller  daughter- 
board containing  an  optical 
transceiver  and  fiber-optic  con- 
nectors. 

Each  also  has  a  series  of  ac- 
tivity  lights  located  on  the 
card's  back  plate,  and  exposed 
on  the  outside  of  the  PC.  These 
assist  in  monitoring  network  ac- 
tivity. The  cards  come  with  net- 
work drivers  for  Novell 
NetWare  286  and  386.  DecNet, 
LAN  Manager,  and  3  + Open 
networks. 

The  hub  module  intercon- 
nects LAN  segments  using  dif- 
ferent media  into  one  central 
network.  The  star  configuration 
is  similar  to  the  configuration  of 
a  lOBaseT  network,  making  it 
very  practical  to  mix  network 
segments  using  plastic  fiber  and 
unshielded  twisted-pair  ca- 
bling. 

We  installed  a  combination 
of  plastic  fiber-optic  boards  and 
traditional  Ethernet  adapter 
cards  on  one  network  using  a 
Codenoll  wiring  hub.  Using  PC 
Magazine  LAN  Labs'  bench- 
mark test,  we  measured  an  aver- 
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Codenoll  Ethernet  products 

Codenoll  Technology  Corp.. 
1086  N.  Broadway.  Yonkers, 
NY  10701;  914-965-6300. 
Ust  Price:  CodeNet  ISA 
Ethernet  card.  $495:  CodeNet 
Micro  Channel  card.  $795: 
CodeNet  EISA  Ethernet  card, 
$1,295;  Multistar  POF 
Modules.  $495;  Multistar  Hub 
for  16  Multistar  modules, 
$1 .295;  connectors.  $1 .95. 
In  Short:  Codenoll's  plastic 
liber-optic  cabling  offers  an 
easy  installation,  and  is  a  low- 
cost  alternative  to  glass  fiber 
networks  without  sacrificing  ^ 
performance.  mi 
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age  throughput  of  about  2  mega- 
bits bits  per  second  when  a 
386SX  PC  made  requests  of  a 
NetWare  3. 1  server  over  Code- 
noll POF  (Plastic  Optic  Fiber). 

The  speed  of  a  glass  fiber- 
optic network  is  similar  to  re- 
sults we  obtained  with  plastic. 

Both  glass  and  plastic  fiber- 
optic network  throughput  times 
are  slightly  slower  than  the  2. 1 
megabits  per  second  that  the 
same  PC  hardware  delivered 
when  connected  over  thin  Eth- 
ernet with  8-bit  Western  Digital 
LAN  adapters.  The  software 
drivers  for  the  respective  net- 
works could  account  for  the  dif- 
ference in  speed. 

Fiber-optic  networks  don't 
transmit  data  any  faster  than 
networks  using  standard  copper 
wiring  such  as  coax  or  twisted- 
pair cabling.  However,  fiber- 
optic media  doesn't  absorb  elec- 
trical noise  from  motors,  radios, 
and  neon  lights,  making  them 
ideal  for  offices  and  factories 
with  noisy  electrical  environ- 
ments; and  because  fiber-optic 
impedance  is  a  fraction  of  metal 
wire's,  they're  invaluable  for 
linking  systems  across  long  dis- 
tances. Finally  because  they 
don't  radiate  signals,  fiberoptic 
networks  are  more  secure. 

The  benefits  of  fiber-optic 
networks  are  well  known,  but 
those  advantages  must  be  bal- 
anced against  installation  costs. 
Lower  prices  per  node  will  ob- 
viously stimulate  interest  in  the 
technology,  and  plastics  make 
fiber  optics  look  more  appealing 
than  ever.  ■ 
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~  Quick, 
name  the  world's  best 


memory  manager: 


If  you  thought 
)or-f  ' •  fi-jg  answer  is 

QEMM*  or  386MAX"',  think  ogain. 
Because  NETROOM*  just  beat  them 
both,  by  winning  PC  Magazine's 
prestigious  Editors'  Choice  award. 

PC  Magazine  said'  "With  its 
versatility,  this  '149  four-user  version 
rates  as  a  real  winner  Considering 
NETROOM's  price  and  capabilities, 
you  v^ill  find  that  there  is  no  second 
choice. " 

What  makes  NETROOM  a  winner 
is  that  it  is  more  than  a  great  LAN 
manager  It  is  a  full-featured  memory 
manager  that  not  only  relocates  LANs 
(like  Nfovell,  VINES*  etc.),  it  also  moves 
device  drivers,  and  TSRs  into  extended, 
expanded,  and  high-DOS  memory 


FaolvrM: 

NET- 
ROOM 

QEMM 

386 
MAX 

Windows  3.0  support 

✓ 

✓ 

✓ 

Multiuser  license 

✓ 

Converts  Ext  to  Exp  t 

✓ 

✓ 

✓ 

Relocates  toHigh-DOS 

✓ 

✓ 

✓ 

Relocotes  to  LIM  3,2  Frame 

✓ 

Relocates  to  Expended 

✓ 

Relocates  to  Extended 

✓ 

Works  on  386/486 

✓ 

✓ 

✓ 

Works  on  8088/286 

✓ 

Memory  Analysis  Utility 

✓ 

Only 
NETROOM 
uses 
EMS 
Poge  Frome 
gnnng 
you 
access  to 

576K 

more 
memofy 


Extended  Memory 


Higti  Memory  Area 


System  BIOS 


Ems  Poge  Frome 


High-DOS 


Video 


600K 
FREE 


DOS 


Only 
NETROOM 

uses 
Extended 


NETROOM 
uses 
High. 
DOS 


And,  NETROOM  is  the  oiily  memory 
manager  than  runs  on  all  PCs  (8088 
through  80486). 

But,  there's  more.. .PC  Magazine 
says  it's  "The  most  flexible  product  we 
tested,"... and...  "NETROOM  uses  a 
unique  swapping  feature  to  access 
data  and  programs  in  extended  or 
expanded  memory. ..  Even  PCs  with 
tightly  jammed  high-DOS  areas  can 
benefit  from  the  memory  swapping 
capabilities  of  NETROOM. " 

And  to  top  it  all  off,  with  NETROOM 
you  will  get  absolutely  FREE  - 
DISCOVER",  an  excellent  utility  that 
makes  installation  a  pleasure  and 
provides  a  detailed,  real-time  view  of 
the     memory     configuration  and 


possibilities  within  a  PC. 

PC  Magazine  says  "Netroom's 
'149  price  for  four  users  is  a  steal. "  So, 
go  out  and  steal  yourself  a  copy ! 
Available  from  Helix  or  at  your  local  dealer 


s:  A  386,  Of  some  EMS  3.2  or  EMS  4.0  memory 
tiordwore.  Of  o»  leost  64K  ext  memory  and  DOS  3  3  or  greater 

tThis  feature  not  available  on  286  machines. 

S  1-800-4S1-0551 

'Single  User,  4  User  »149, 10  User  '249 
ISJ   plus  '5  per  order  shipping  &  handling 
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SOFTWARB 
COMPANY 

47-09  30*  St.,  Long  Island  City,  NYimi  (718)  392-3100 
Available  at  ^$6f/&U^$0fYMMl%  —call  l-SOO-Egghead.  and  at  fine  dealers  everywhere        ORCLE  31 3  ON  READER  SERVICE  CARD 
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First  Looks 


Hayes' LANstep:  Entry-Level  OS 
Compares  Well  with  LANtastic 


Performance  and  Price  Are  Good; 
Unusual  Interface  a  Drawback 


HANDS  ON 

by  Rick  Ayre 
and  Ron  Anderson 


When  you're  late  to  the  party 
you'd  better  make  a  grand  en- 
trance. At  least  that's  what  com- 
munications giant  Hayes  Micro- 
computer Products  must  have 
been  thinking  when  it  planned 
LANstep,  its  entry-level  net- 
work. 

Coming  long  after  the  estab- 
lishment of  LAA^rai/Zc.  Novell's 
ELS.  and  a  half  dozen  other 
low-cost  network  solutions, 
LANstep  is  based  on  a  non-DOS 
operating  system  with  a  some- 
what nonstandard  user  interface 
that's  distinctly  different. 

Hayes  LANstep  requires  that 
its  proprietary  operating  system 
be  loaded  on  a  network  server, 
though  not  necessarily  a  dedi- 
cated server.  Offering  consider- 
able flexibility,  LANstep  allows 
you  to  configure  workstations 
either  as  LANstep  workstations 
or  DOS  workstations. 

A  LANstep  workstation 
boots  to  the  server  and  runs  in 
protected  mode;  a  DOS  work- 


station loads  the  network  infor- 
mation from  its  own  drive  to  ac- 
cess network  services.  DOS 
workstations  can  share  printers, 
nies,  and  programs  but  cannot 
broadcast  their  own  local  files 
over  the  network.  LANstep  also 
has  a  large  appetite  for  system 
resources.  On  an  IBM  PS/2 
Model  60  configured  as  a  DOS 
workstation,  the  network  OS 
occupies  about  95K. 

In  a  features  comparison  of 
entry-level  LANs,  LANstep 
fares  well.  Like  most  of  the 
competition  it  provides  for  file 
and  printer  sharing,  and  both 
DOS  and  Windows  applications 
can  be  shared  from  the  server.  It 
includes  easy-to-use  tools  for 
adding  applications,  users,  and 
stations  to  the  network. 

Hayes  bundles  LANstep 
Mail,  a  full-featured  e-mail  pro- 
gram, which  includes  the  ability 
to  create  distribution  lists,  send 
registered  mail,  and  attach  files 
or  whole  directories  to  a  mes- 
sage. With  its  built-in  editor, 
LANstep  Mail  is  an  adequate 
system  for  most  small  net- 
works. (An  e-mail  gateway  is 


DOS  conund 
projrran  line 


LANstep  uses  a  door  and  room  metaphor  as  the  front  end 
to  its  proprietary  network  OS. 


available  as  an  option.) 

LANstep' s  user  interface  is 
its  most  unusual  feature.  It  uses 
doors  with  rooms  as  a  metaphor 
to  create  what  it  calls  "an  office 
on  your  computer  screen." 
Doors  can  execute  a  function, 
such  as  the  DOS  door,  or  pro- 
vide an  entry  to  an  environment, 
such  as  the  Mailbox  door.  The 
office  serves  the  same  function 
as  the  Windows  Program  Man- 
ager, but  LANstep's  character- 
based  icons  make  the  interface 
seem  somewhat  primitive. 

The  icons  can  be  manipulat- 
ed with  the  mouse,  or  with  func- 
tion and  cursor  keys.  Mouse  ac- 
tions are  nonstandard.  In 
conventional  mouse  parlance, 
where  one  click  usually  selects, 
and  two  executes,  the  LANstep 
office  uses  a  left  click  to  select 
and  a  right  click  to  execute. 

LANstep  is  particularly  easy 
to  administer.  It  doesn't  require 
a  dedicated  network  specialist 
to  keep  it  running,  and  it  pro- 
vides an  easy  growth  path  to  ac- 
commodate up  to  128  simulta- 
neous users. 

Sharing,  or  "broadcasting" 
of  applications,  as  LANstep 
calls  it,  is  a  painless  procedure. 
Applications  are  installed  on  the 
server,  where  specified  parame- 
ters allow  user  access  to  various 
files  and  applications.  Users  run 
applications  by  picking  them 
from  a  broadcast  list,  or  iconiz- 
ing their  favorite  applications  in 
a  LANstep  office  menu. 

LANstep  supports  all  net- 
work interface  cards  compatible 
with  the  Network  Driver  Inter- 
face Specification  (NDIS).  The 
manual  contains  instructions  for 
ARCnet,  Ethernet,  and  Token- 
Ring  implementations. 

In  a  performance  compari- 
son, LANstep  falls  somewhere 
in  the  middle  of  its  category. 
Performance  tests  were  run  us- 
ing Ethernet  cards,  although  the 
network  was  also  tested  using 
Token-Ring  cards.  LANstep's 
throughput  of  0.679  kilobits  per 
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LANstep 

Hayes  Microcomputer 

Products  Inc.,  P.O.  Box 

105203,  Atlanta,  GA  30348: 

404-441-1617. 

List  Price:  Five-node  starter 

kit,  $595;  $395  lor  each  step 

expander. 

Requires:  For  network 
software  server:  286-based  PC 
or  better,  20MB  tiard  disk, 
1 .5MB  extended  memory, 
network  card.  LANstep 
workstation:  286-based  PC  or 
better  with  1  MB  extended 
memory,  network  card.  DOS 
workstation:  8088-based  PC  or 
better,  network  card. 
In  Short:  An  entry-level 
network  OS  with  more  than 
entry-level  features.  LANstep's 
hardware  demands  are  steep, 
and  Its  interface  Is  easy  to 
master  yet  non-standard. 
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second  running  on  a  386  server, 
is  a  bit  less  than  the  1 .27  kilobits 
per  second  throughput  of  the 
DOS-based  LANtastic  network, 
and  considerably  less  than  the 
2.5  kilobits  per  second  you  get 
from  Advanced  NetWare  in  a 
similar  configuration . 

Still,  for  day-to-day  network 
operations  such  as  running  ap- 
plications from  the  server  and 
printing  to  shared  devices,  the 
performance  seems  adequate. 

In  a  price  comparison,  LAN- 
step  holds  its  own.  A  five-user 
LANstep  operating  system  li- 
cense priced  at  $595  translates 
to  about  $119  per  node.  Since 
five-node  upgrades  are  $395,  a 
ten-node  version  can  be  had  for 
$99  anode. 

ReadyLlNK  (First  Looks, 
February  26,  1991)  in  a  similar 
configuration  costs  a  little  under 
$130  per  node  and  LANtastic 
software  sells  for  $99. 

LANstep's  non-DOS-based 
approach  and  its  unusual  inter- 
face offer  a  mixed  bag.  The  pro- 
prietary OS  provides  a  measure 
of  added  security,  efficient  one- 
station  administration,  and  an 
easy  expansion  path.  The  hard- 
ware requirements  are  demand- 
ing. In  a  world  where  DOS- 
based  low-cost  LANs  have 
become  increasingly  refined, 
it'll  be  a  challenge  for  Hayes  to 
carve  a  niche  for  a  proprietary 
network  OS.  ■ 
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Is  \^dows  3.0  the 
end  of  DESQview? 


Not  if  you're  still  using 


DOS  programs. 
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Windows  3.0.  The  multitasking,  windowing  environment. 

Are  you  srill  using  MS-DOS  programs  on  your  PC? 

You  may  want  to  use  DESQview  as  your  primary 
operating  environment. 

The  new  DESQview  2.3  and  DESQview  386  2.3  let  you 
use  your  favorite  DOS  and  DOS-extended  programs  in 
windows  sideby-side  on  80286, 80386  and  i486  PCs.  As 
you  can  see  above,  you  can  even  run  Windows  programs 


DESQview  386  2.3.  The  multitasking,  windowing  environment. 

within  DESQview  386.  So  the  next  time  you  get  error 
messages  like  the  ones  at  the  left  in  Windows,  remember 
how  the  same  set  of  programs  look  running  in  DESQview. 

Whatever  standard  you  use — DOS,  extended  DOS  or 
Windows— DESQview  is  still  the  best  way  to  get  the  most 
out  of  the  hardware  and  software  you  own  today 

DESQview.  The  obvious  choice. 


Quarteixleck  Office  Systems,  150  Pico  Boulevaixl,  Santa  Monica,  CA  90405  (213)  392-9851  Fax:  (213)  399-3802 

This  comparison  was  made  using  a  system  like  tiie  one  you  might  run:  Both  shots  show  an  ALR  RexCache  33/.T86  running  DOS    with  VGA  display  adaptor, 
Novell  NetWare  v3.01  Rev.  A,  with  IPX/SPX  v3.01  Rev  A,  Microsoft  Mouse  7.00,  and  Micnasoft  SMARTDrive  v3.03  disk  cache.  Buffers  were  set  to  20. 
For  the  Windows  screen,  we  ran  Microsoft  Windows  3  HIMEMSYS  and  EMM386.SYS.  For  the  DESQview  screen,  we  ran  QEMM  386  v5.1 . 

Tnimuk:  MnnoA.  Windom.  MS-OOS,  Mnib.  m>.MX  RnCidic.  Norall.  hMWn  OIWQluimhd  Offw  Syslnm 
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First  Looks 


Harvard  GeoGraphics'  Maps 
Link  Regions  and  Statistics 


HANDS  ON 

by  Robert  Kendall 


Conventional  charting  packages 
are  great  for  conveying  numeri- 
cal and  textual  facts,  but  for 
geographical  information, 
there's  no  substitute  for  a  map. 

Enter  Harvard  GeoGraph- 
ics. This  $395  mapping  package 
from  Software  Publishing  Corp. 
can  enhance  presentations  with 
annotated,  custom-made  maps 
of  any  place  in  the  world.  You 
can  even  shade  different  map  re- 
gions according  to  linked  data 
values. 

A  separate  program  from 
Harvard  Graphics,  it  will  ex- 
port images  in  Harvard  Graph- 
ics' .CHT  format,  so  maps  can 
be  used  in  a  presentation. 

Harvard  GeoGraphics  is 
built  upon  a  map  library  that 
covers  every  country  and  in- 
cludes over  3,000  cities.  For  do- 
mestic mapping,  you  get  state 
and  county  borders,  plus  the  lo- 
cations of  more  than  63,000 
American  cities  as  well.  There 


tlon 

H«r««r4  GcoGr«yhlcs 

tv  ^"?  Setup 

Where  the  Moneyis^ 

Income  in  the  Nortneast 


.0O0-3J.CC 


GeoGraphics  can  establish  a  relationship  between  data  in 
a  .WK1  file  and  the  colors  used  in  a  map  region. 


are  also  crude  representations  of 
three-digit  ZIP  code  areas. 

The  control  the  program 
gives  you  over  vast  geographic 
resources  is  what  makes  it  a 
winner.  Decide  which  scale  you 
want  to  work  on — international 
or  U.S.  divided  into  state,  coun- 


GEOGRAPHICS:  The  Middle 
Ground  in  Mapping  Software 


by  Gus  Vendltto 

Harvard  GeoGraphics  has 
some  similarity  to  high-end 
mapping  programs,  but  it 
doesn't  venture  too  far  into 
the  territory. 

GeoGraphics  is  more  ad- 
vanced than  the  $149clip-arl 
library  that  Software  Pub- 
lishing sells  for  Harvard 
Graphics  and  that  Lotus 
sells  for  Freelance,  since 
GeoGraphics  lets  you  estab- 
lish live  links  between  data 
and  map  shading. 

But  GeoGraphics  does 
far  less  than  a  program  like 
Atlas*GIS,  a  leader  in  the 
field  of  geographic  informa- 
tion system  (GIS)  software. 


Atlas*GlS  (Strategic  Map- 
ping, San  Jose,  Calif.)  reads 
map  coordinates  from  AS- 
CII or  database  files  to  draw 
maps  to  describe  any  loca- 
tion on  the  planet;  compati- 
bility with  Census  Bureau 
formats  means  you  can  gen- 
erate a  street-map  for  any 
town  in  the  U.S.  and  corre- 
late it  to  demographic  data. 

Don't  hold  that  against 
GeoGraphics;  it  costs 
S2. 100  less  and  is  designed 
to  make  geographical  pre- 
sentations more  accessible. 

A  feature  story  about  At- 
!as*GIS  and  other  high-end 
mapping  programs  will  ap- 
pear in  the  July  issue. 


ty,  or  ZIP  code  area — and  then 
select  the  regions  you  want. 
They  fall  into  place  like  pieces 
in  a  jigsaw  puzzle,  and  with 
each  addition  the  map  resizes  to 
fill  the  screen. 

To  pick  regions  for  your 
map.  you  can  scroll  through  a 
list  of  countries,  states,  coun- 
ties, or  ZIP  codes,  or  just  type  in 
the  name.  You  can  also  add  re- 
gions in  groups,  such  as  all  the 
Mid-Atlantic  states,  OPEC  na- 
tions, or  counties  in  Tennessee. 

Adding  cities  is  a  similar 
process  of  picking  them  individ- 
ually or  by  group.  Unfortunate- 
ly, there's  no  easy  way  to  com- 
bine different  types  of 
boundaries  (such  as  state  and 
county)  in  one  map,  and  you 
can't  establish  new  boundaries. 

Once  you've  pieced  together 
your  map,  you  can  customize 
the  cartographic  details.  You 
can  display  labels;  although  in 
their  default  settings  labels  may 
overlap  or  extend  off  the  screen. 
Fortunately,  you  can  adjust  la- 
bel sizes  and  colors  cn  masse  or 
solo  and  can  reposition  labels 
for  cities,  but  not  regions. 

For  polishing,  you  can  add 
titles  and  text  annotations, 
though  you  have  only  one  font 
in  a  few  styles  to  choose  from. 


You  can  also  add  clip  art  from 
the  tiny  library  included  or  from 
the  Harvard  Graphics  library. 

One  of  the  most  powerful 
features  of  the  package  is  its  the- 
matic mapping  capability:  Re- 
gions can  be  shaded  to  reflect 
data  ranges.  Just  type  the  data  in 
manually  or  establish  a  live  link 
to  an  ASCII  or  .WKI  file  and 
then  assign  different  colors  and 
fill  patterns  to  different  ranges. 

The  program  can  create  up  to 
16  thematic  ranges.  You  can 
create  or  modify  ranges  manual- 
ly,  as  well  as  customize  the 
automatically  generated  legend. 

GeoGraphics  has  no  draw- 
ing tools,  but  if  you  want  to  jazz 
up  your  maps  you  can  export 
them  to  Harx'ard  Graphics  or 
turn  them  into  PCX  or  EPS 
files.  Harvard  GeoGraphics 
supports  a  wide  range  of  output 
devices,  and  it  produced  attrac- 
tive LaserJet  output  in  our  test- 
ing, smoothly  converting  screen 
colors  to  dithered  patterns. 

The  package  has  a  few  liabil- 
ities. It  displays  maps  using  the 
standard  Mercator  map  projec- 
tion, which  is  good  for  a  world 
scale  but  results  in  distortion  if 
you're  mapping  a  single  coun- 
try. You  can't  zoom  in  on  areas. 
You  may  also  run  into  a  memo- 
ry ceiling  with  a  complex  map. 

GeoGraphics  uses  an  idio- 
syncratic menu  structure  that's 
similar  to  Harvard  Graphics, 
and  the  two  work  well  as  com- 
panion products.  If  you're  al- 
ready comfortable  with  the  Har- 
vard Graphics  approach, 
GeoGraphics  may  be  just  the 
tool  you  need  to  enhance  your 
presentation  graphics  arsenal.  ■ 


FACT  FILE 


Hacfard  GeoGraphics 

Software  Publishing  Corp.. 
1901  Landings  Dr  .  P.O.  Box 
7210.  Mountain  View.  CA 
94039:415-962-8910 
List  Price:  S395 
Requires:  51 2K  RAM  (640K 
on  networks),  tiard  disk, 
graphics  display.  DOS  2. 1  or 
later. 

In  Short:  Mapping  for  the  rest  ] 

of  us.  GeoGraphics  uses 
simple  pick  lists  to  build 
attractive  maps,  both  U.S.  an 
international. 

CIRCLE  706  ON  READER  SERVICE  CARD 
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Copyrighted  material 


How  about: 


U  Editors  Choice  □  33MHz'386  □  128KSRAM 
Cache  □  Up  to  32MB  Motherboard  Memory 
Ci  Eight  Bay  Vertical  Case  Ci  300  Watt  Turbo- 
Cool  Power  Supply  Bi'Twin  Cooling  Iks  D  DOS 
4.01  &  Windows  &  Mouse  D  FCC  Class  B  d'24 
Hour  a  Day  Toll  Free  Sales  and  Technical  Support 


"The  combination  is  as  close  to 
unbeatable  as  you  can  get." 

—  PC  Magazine 


ZEOS  '386  SYSTEMS- 
AFEW  EXPERT 
OPINIONS: 

PC  Magazine,  "Out  of 
104  machines  from 
58  companies...  For 
Overall  Excellence 
we  selected  ZEOS 
International..." 

fnfbWor/d,"Wefind 
the  ZEOS  '386  an 
excellent  value. 
Speed:  Excellent. 
Compatibility: 
Excellent.  Value: 
Excellent." 

Government  Comput- 
er News,  "Arguably 
the  fastest  MS-DOS 
and  OS/2  micro  in 
the  world." 

PC  Resource,  "ZEOS 
...provides  quality 
comparable  with  IBM 
or  Compaq  and  does 
so  for  about  70%  of 
the  price." 

PC  Magazine,  Editor's 
Cho/ce,"The  ZEOS 
blows  away  every 
other  computer. . .  a 
smart  choice." 

ZEOS  '386  SYSTEMS. 
A  SMART  CHOICE 
INDEED! 


SYSTEMS 


Windows  and  a  mouse,  plus  Microsoft  DOS  4.01.  All  at  no  addi- 
tional chai^.  A  rip-roaring  Cache,  extra  Memory  and  Windows 
3.0.  What  more  could  there  be?  Fn)m  ZEOS,  lots  more. 

ZEOS  24  HOUR  A  DAY  SUPPORT.  TOLL  FREE. 

If  you  should  need  assistance,  you  want  your  computer  company 
to  be  there  no  matter  what  the  hour.  That's  why  ZEOS  invented 
24  Hour  a  Day  Sales  and  Technical  Support.  We  did  it  for  you.  And 
it's  the  best  in  the  business.  As  a  ZEOS 
customer,  you  are  supported  around  the 
dock,  any  time  of  the  day  or  night.  With 

  I  ZEOS  you  can  have  complete  confidence  in 

I'^^^l^  T     support,  in  your  system  and  in  the  company 
I  I    ■!  %  /         Because  at  ZEOS,  we  not  only  build  our 
I  I     mm   m/       own  systems,  we  design  them  from  the 
\^  m.^_^M.   Y        ground  up  too.  Unlike  most  of  the  others, 
^7         ZEOS  maintains  its  own  chip  level  Re- 

search  and  Development  Labs  plus  our  own 
board  level  manufacturing  facility.  All 
ri^t  here  in  St.  Paul,  Minnesota,  USA. 

You  can  buy  with  confidence  too  because 
ZEOS  is  a  strong  and  rapidly  growing  pub- 
lic company  (NASDAQ  Symbol:  ZEOS).  As 
a  matter  of  fact,  according  to  INC.  Maga- 
zine, ZEOS  is  America's  19th  fastest  grow- 
ing public  company!  And,  our  professional 
Systems  Consultants  and  expert  Technical  Support  staff  serve  tens 
of  thousands  of  customers  World  Wide,  Twenty  Four  Hours  a  Day. 

Performance.  Quality.  Price  and  Support.  And  all  of  it  backed 
by  the  ZEOS  Customer  Satisfaction  Package  which  includes  our 
30  Day  Absolute  Satisfaction  Money  Back  Guarantee,  One  Full 
Year  Limited  Warranty  and  our  Express  Parts  Replacement  Fblicy. 
You're  going  to  be  very  satisfied.  We  don't  just  say  it.  We  Guarantee  it! 

ORDER  YOUR  NEW  ZEOS  '386  TODAY! 

As  PC  Magazine  recently  said  "It's  difficult  to  be  more  eloquent 
about  the  ZEOS  '386-33  than  it  already  is  about  itself."  They  went 
on  to  say  ZEOS  shows  "you  needn't  be  among  the  most  expensive 
to  be  the  best."  We  couldn't  have  said  it  better  ourselves. 

Why  not  pick  up  the  phone  and  give  us  a  call  ri^t  now.  Your 
own  expert  Systems  Consultant  is  waiting  here  now  to  help  you 
tailor  your  new  ZEOS  '386  to  your  specific  needs.  Buying  your 
ZEOS  '386  is  perhaps  the  best  purchase  decision  youll  ever  make! 
After  all,  your  satisfaction  is  absolutely  Guaranteed. 

CALL  NOW  TOLL  FREE 

800-423-5891 


DON'T  FORGET  THE  OPTIONS! 

As  PC  Magazine  said,  ZEOS  offers  "more  options  than  even  the 
most  ranfiguration  hungry  hound  could  possibly  need."  Because 
every  ZEOS  system  is  custom  built  you  may  ch(X)se  from  a  huge 
selection  of  hard  drives,  video  packages  and  many  other  options. 
On-site  service  is  available  too.  Call  800-423-5891  for  details. 

All  [)rK-f>  ;iti(j  specification!^  subject  lo change  without  ntrtici*.  I'leasfcall  tiirnnfirm  pricing,  specificadtm  and  warranty 
mtion;  IBM  and  i'S/2  of  IBM  Cnriwiraitun;  ZKOS.  Cunipuifrs  Niiwl.  SpaceSaver.  SuperCase  and  Z  Card  of  ZKOS  Inter 
.nv,  .N  ASDAQ  symbol:  ZEOS.  I)X8P  B 


Get  Started  Fast  and  Easy! 
ZEOS  '386-25  Desktop. 
64K  Cache,  85MB  IDE 
drive,  1MB  Memory. 

ONLY  $2095 

This  is  the  place  where  high 
performance  begins.  Your  own 
ZEOS  25MHz  '386  caching  system. 
$2095.  Incredible! 

■  Ultra  High  Speed  64K  SRAM 
Cache,  providing  Zero- Wait  State 
performance  vastly  superior  to 
page/interleave  memory  schemes. 

■  '386  25MHz  CPU.  Full  80387  and 
Weitek"  math  coprocessor  support. 

■  1MB  of  High  Speed  DRAM, 
expandable  to  a  total  of  16MB. 

■  Ultra  Fast  85MB  IDE  Hard  Drive, 
Teac"  1.2MB  Floppy  Drive. 

■  ZEOS  14"  High  Res  amber  monitor 
with  Tilt/Swivel  Base.  Includes 
Genuine  Hercules"  brand  graphics 
controller 

■  ZEOS/RS 101  key  SpaceSaver 
Keyboard. 

■  ZEOS  I/O  Card  with  Two  High 
Speed  Serial  plus  Parallel  and 
Game  ports. 

■  1-32, 6-16  &  1-8  bit  expansion  slots. 

■  Rugged  ZEOS  7-bay  desktop  case 
with  300  Watt  power  supply  and 
two  cooling  fans  for  increased  system 
life  and  expandability. 

■  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee  and  ZEOS 
Customer  Satisfaction  Package. 

■  One  Full  Year  Limited  Warranty 
with  Express  Parts  Replacement. 

■  24  Hour  a  Day  Toll  Free  Technical 
Support,  365  Days  a  Year. 


EASY  DRIVE  UPGRADE 


Upgrade  from  85MB  to 
130MB  for  only  $225  or 
go  up  to  200MB  for  only 
$495.  Packages  with  our 
130MB  standard  go  to 
200MB  for  only  $2701 


PACKAGES 


ZEOS  '386-25  Desktop! 
130MB  IDE  Drive,  4MB 
Memory,  1024  VGA  Color, 
Windows  &  More. 

ONLY  $2995 

For  incredible  25MHz  speed  and 
power  don't  miss  the  ZEOS  '386-25 
package.  Loaded  and  ready  to  go! 

■  Ultra  High  Speed  64K  SRAM 
Cache.  It  races  right  past  other 
25MHz  systems  and  never  looks 
back! 

■  '386  25MHz  CPU.  Full  80387  and 
Weitek"  support. 

■  4MB  of  High  Speed  DRAM, 
expandable  to  a  total  of  16MB. 

■  Ultra  Fast  130MB  IDE  Hard  Drive, 
Teac"  1.2MB  and  Teac"  1.44MB 
Floppy  Drives. 

■  ZEOS  14"  High  Res  1024x768 
VGA  Color  monitor  with  Tilt/Swivel 
Base  plus  High  Speed  16-bit  VGA 
1024  color  graphics  card  with  512K 
video  RAM. 

■  ZEOS/RS  101  key  SpaceSaver 
Keyboard. 

■  ZEOS  1/0  Card  with  Two  High 
Speed  Serial  plus  Parallel  and 
Game  ports. 

■  1-32, 6-16  &  1-8  bit  expansion  slots. 

■  Rugged  ZEOS  7-bay  desktop  case 
widi  300  Watt  power  supply  and 
two  cooling  fans  for  increased  system 
life  and  expandability. 

■  Micn)soft"  DOS  4.01  with  Disk 
Cache  Software  plus  Microsoft 
Windows'"  3.0  and  mouse! 

■  Full  ZEOS  Satisfaction  Package. 


ZEOS  '386  33MHz  Vertical 
system.  Perhaps  the  fast- 
est in  the  world!  130MB 
IDE.  4MB  Memory,  128K 
Cache,  VGA  Color  & 
Options  Galore. 

ONLY  $3495 

You  simply  cannot  buy  a  better 
33MHz  '386  system.  Feature  for 
feature  nothing  can  touch  the  ZEOS 
'386-33! 

■  Ultra  High  Speed  128K  SRAM 
Cache.  Coupled  with  the  fastest 
motherboand  on  the  market. 
Unbelievable  performance. 
Believe  it! 

■  '386  33MHz  CPU.  Full  80387  and 
Weitek"  math  coprocessor  support. 

■  4MB  of  High  Speed  DRAM, 
expandable  to  a  whopping  32MB 
on  the  motherboard. 

■  Ultra  Fast  130MB  IDE  Haid  Drive. 
Teac"  1.2MB  and  Teac"  1.44MB 
Floppy  Drives. 

■  ZEOS  14"  High  Res  1024x768 
VGA  Color  monitor  with  Tilt/Swivel 
Base  plus  High  Speed  16-bit  VGA 
1024  color  graphics  card  with  512K 
video  RAM. 

■  ZEOS/RS  101  key  SpaceSaver 
Keyboard. 

■  ZEOS  I/O  Card  with  Two  High 
Speed  Serial  plus  Parallel  and 
Game  ix)rts. 

■  2-32  and  6-16  bit  expansion  slots. 

■  Rugged  ZEOS  8-bay  vertical  case 
with  300  Watt  TurbioCool  power 
supply  for  maximum  expandability. 

■  Two  c(X)ling  fans  for  added 
reliability  and  increcised  component 
life. 

■  Microsoft"  DOS  4.01  with  Disk 
Cache  Software  plus  Microsoft 
Windows'"  3.0  and  mouse! 

■  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee  and  ZEOS 
Customer  Satisfaction  Package. 

■  One  Full  Year  Limited  Warranty 
with  Express  Parts  Replacement. 

■  24  Hour  a  Day  Toll  Free  Technical 
Support,  365  Days  a  Year. 

ORDER  NOW  TOLL  FREE: 

800423-5891 

Fax  Orders  Dial:  612-633-1325 
In  Minnesota  Call:  612-633-4591 
Outside  US/Canada:  612-633-6131 
MasterCard,  VISA,  Discover.  AmExp, 
Z-Caixl  and  COD. 


ZEOS  386  Systems. 


Jimimes 
Editor's  Choice 

"Deserving  of  this  award  is 
the  ZEOS  386-33  with  its  superior 
combination  of  performance, 
expandability,  and  price!' 


—  PC  Magazine,  On  Why  the  ZEOS 
386-33  Wins  Editor's  Choice. 


"'There  is  \€iy 
ittlemaiepi 

canaskforfem 


ZEOS  '386 


Take  it  from  the  experts.  ZEOS  builds  the  best 
'386  systems!  "Quality  comparable  with  IBM  or 
Compaq . . .  Excellent  Value . . .  Blows  away  every 
other  computer. . .  ZEOS  is  top  drawer. . .  Un- 
beatable . . .  Top  Honors ...  A  smart  choice!" 
The  industry  experts  love  ZEOS  systems. 
And  you  will  too.  Why? 
Because  ZEOS  really  does  build  the  very  best 
'386  systems  you  can  buy.  In 
naming  the  ZEOS  '386-33  Editor's 
Choice,  PC  Magazine  said  ZEOS  shows 
"that  you  needn't  be  among  the  most 
expensive  to  be  the  best."  But  what  does 
that  mean  to  you? 

It  means  that  when  you  purchase  your 
new  ZEOS  '386  you  will  receive  more 
Performance,  superior  Quality,  and  better 
Support  than  you  can  get  anywhere  else. 
Take  performance  for  instance. 

CACHE  MEMORY  MEANS 
PERFORMANCE! 

That's  why  each  and  every  ZEOS 
'386DX  system  has  a  minimum  of  64K 
SRAM  Cache  standard;  our33MHz 
screamers  come  standard  with  a  128K 

Cache.  Having  an  on-board  memory  cache  is  important  in  realizing 
the  full  potential  of  any  '386  processor.  That's  why  only  low  end 
'386DX  systems  are  sold  without  a  Cache.  That's  why  ZEOS  gives 
you  a  Cadie,  and  all  the  extra  performance  that  comes  with  it! 

And  it's  not  only  the  Cache  that's  fast,  so  is  everything  else.  In 
choosing  the  ZEOS  '386-33  as  Editor's  Choice,  PC  Magazine  noted 
"ZEOS  International  designed  this  machine  for  speed— and  came 
up  with  a  system  that  topped  four  of  our  benchmark  tests  and 
excelled  on  the  remaining  ones."  Designed  for  speed.  Absolutely. 

Speaking  of  speed.  Standard  in  your  new  ZEOS  '386  will  be 
one  of  our  incredibly  fast  85MB  or  BOMB  IDE  hard  drives. 
These  babies  were  designed  for  the  '386  and  they  come  packing 
all  the  speed  youll  need.  Like  PC  Magazine  said,  ZEOS  designs 
for  speed.  And  for  Quality  Too. 

ZEOS  QUALITY.  SECOND  TO  NONE. 

When  you  buy  your  new  ZEOS  system  you  are  buying  absolute 
Quality.  As  an  example,  every  ZEOS  '386DX  system  comes  with 
a  300  Watt  power  supply  and  tux)  cooling  fans.  This  costs  more,  it's 
better  too.  Much  Better  We  invest  more  in  our  power  and  cooling 
to  help  assure  you  years  of  trouble  free  operation.  Even  the 
small  details  can  miake  the  difference. 

Like  our  floppy  drives.  We  use  only  genuine  Teac."  They  are  the 
best  money  can  buy  The  same  is  true  of  all  the  components  of 
your  system.  Only  the  very  best  are  used.  Everything  is  top  notch. 
Top  quality.  Top  Value. 

YouH  especially  like  the  value  you  find  in  our  money  saving 
ZEOS  system  packages.  And  when  you  opt  for  any  package  with 
4  Megs  of  memory,  we  also  include  the  new  version  of  Microsoft" 

Puixrhast-  onk-rs  fnwii  Fnrtuiif  KKK)  tronipanics,  Gnvernmfnts  and  insli  tut  inns  subjfcl  toappnwal.  Lt'asinK  pnnframs  available 
details.  The  followinfi  an-  trademarks  of  their  respeclivt'corpctrations:  Micnisoft,  MS-LK)Sand  Windows  of  Micnisoft  Corpo 
national  Ltd.  C  ZE(^  Internatiunal  Ltd..  530  5th  Avenue.  N.W..  St.  F^ul.  MN  551 12  USA.  ZEOS  is  a  publicly  traded  cump. 


ZEOS  IS  THE  LEADER 


10  Good  Reasons 
ToBuyRDmZEOS 


1 

vhy  m 
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Reason  #1 

'Overall  Excellencer  ^ 

As  PC  Magazine  said 
"Price  is  always  a  consid- 
eration. S()  are  benchmark 
test  results.  But  both  factors 
can  be  deceiving,  which  is  why 
we  consider  them  in  the  context 
of  other  aspects  that  will  make  the 
difference  months  and  years  down 
the  road!' 

These  are  the  attributes  which  PC 
Magazine  used  in  awarding  ZEOS  the 
coveted  Editor's  Choice,  not  once  but 
seven  times.  And  "Overall  Excellence" 
are  the  very  words  PC  Magazine  used 
in  describing  ZEOS  systems  compar- 
ing them  to  all  others. 

Reason  #2 

Dazzling  Performance. 

In  one  recent  '386  review,  PC  Maga- 
zine awarded  ZEOS  Editor's  Choice. 
"The  ZEOS  '386  blows  away  every 
other  computer. . .  a  smart  choice"  is 
what  they  said.  And  in  another  recent 
review,  Got>emment  Qmipi<ter  News 
said  the  ZEOS  33MHz  '386  is  "argu- 
ably the  fastest  MS-DOS  and  OS/2 
mien)  in  the  world'.' 

Dazzling  Performance  is  built  into 
every  ZEOS  system.  It's  a  key  compo- 
nent of  ZEOS  Overall  Excellence. 

Reason  #3 

Exceptional  Quality. 

PC  Resource  Magazine  put  it  this 
way,  "ZEOS . . .  provides  quality  com- 
parable with  IBM  or  Compaq  and  does 
so  for  about  70%  of  the  price!'  ZEOS 
uses  only  the  very  best  components. 
And  every  system  is  fully  tested  and 
bumed-in  right  in  our  own  labs. 

Reason  #4 

Value. 

InfoWorld  says,  "We  find  the 
ZEOS  '386  an  excellent  value.  Speed: 
Excellent.  Compatibility:  Excellent. 


Value:  Excellent'.' 
Personal  Computing 
said,  "ZEOS... is  the 
best  value  we've 
come  acmss ...  its 
performance  is 
L    right  up  there 
with  the  slick- 
est,  most  expensive 
PCs  you  can  buy'.' 


Reason  #5 

Warranties  and  Guarantees. 

ZEOS  believes  in  its  pnxlucts. 
That's  why  we  offer  each  aixl  every  cus- 
tomer our  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee,  no  questions 
asked.  Plus,  our  One  Full  Year  Limited 
Warranty  Jind  Express  Parts  Replace- 
ment R)licy  Optional  On  Site  Service 
is  available  t(x).  Call  for  details. 

Reason  #6 

24  Hour  Toll  Free  Technical 
and  Sales  Support. 

At  ZEOS,  the  customer  is  #1.  That's 
why  we  invented  24  Hour  a  Day  Tech 
Support.  For  wHr  convenience.  If  you 
buy  a  product  fnm  us  we  feel  we  should 
be  there  to  help,  any  time  of  the  day  or 
night.  Give  us  a  call  Toll  Free!  800-423- 
5891.  Anytime! 

Reason  #7 

Experience. 

Almost  unique  in  the  mail  order 
computer  industry,  ZEOS  maintains  its 
own  chip  level  Research  and  Develop- 
ment staff.  In  addition  to  Systems 
Manufacturing,  we  also  operate  (xir  own 
Board  Level  Manufacturing  facility. 

ZEOS  has  been  invi  Jved  in  Research 
;ind  Development  since  our  incorpora- 
tion back  in  1981.  Our  stn)ng  and 
experienced  Research,  Manufacturing 
and  Technical  Staff  translates  into 
superior  factory  direct  computer 
systems  for  you. 


Reason  #8 

A  Sterling  Reputation. 

In  magazine  after  magazine  and 
review  after  review  ZEOS  systems  are 
cited  for  Overall  Excellence,  for  Excel- 
lent Value,  as  the  Right  Choice  and  so 
on.  All  of  this  is  flattering  but  the  most 
important  thing  is  this:  What  do  our 
customers  thiiJt?  Frankly,  they  love  us. 
The  systems  and  the  support.  That 
means  more  to  us  than  anything. 

Reason  #9 

Easy  to  Buy. 

ZEOS  systems  are  easy  to  buy.  You 
can  pick  up  the  phone  any  time  of  the 
day  or  night  and  order  your  new  ZEOS 
computer.  And  we  accept  MasterCard, 
Visa,  Discover,  American  Express, 
and  Corporate  Purchase  Orders  from 
R)rtune  1000  Companies,  Colleges,  Uni- 
versities and  Governments.  Complete 
Leasing  Pn)grams  are  availaWe  as  well. 

And  now  the  Z«CARD!  It's  your  very 
own  ZEOS  Credit  Card  and  you  can 
apply  today.  With  the  Z*CARD  you 
can  chai^ge  your  ZEOS  purchases  and 
pay  in  easy  monthly  installments.  It's 
just  like  a  Bank  Card.  Why  not  apply 
for  your  Z*CARD  now! 

Reason  #10 

You're  Going  to  be 
Very  Satisfied. 

When  it  comes  right  down  to  it, 
you're  going  to  be  very  satisfied  with 
yournew  ZEOS  system.  Our  goal  is  your 
complete  satisfaction.  And  that's  our 
commitment  to  you.  To  quality.  To  per- 
formance. To  reliability  and  support. 
To  Value.  We  don't  just  say  it,  we 
Guarantee  it! 

l-AX  Orders  Dial;  612-633-1325 
In  Minnesota  Call:  612-633-4591 
MasterCard.  VISA. 
Discover.  AmEx, 
Z'CatTl  and  COD 
Open  24  Moursa 
day,  365  Days 
a  year. 

Order  Now 
Toll  Free 

800-423-5891 


Please  call  forcurient  pricing  and  warranty  details.  ZEOS  is  a  publicly  traded  ciimpany.  Sytnb<il:  ZKOS.  c  iggg  ZEOS  International,  Ltd.,  530  5th  Avenue,  N.W.,  St.  Paul,  MN  55112. 
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First  Looks 


Caere  Typist  Puts  OCR  in  tlie 
Palm  of  Your  Hand 


HANDS  ON 

by  Lori  Grunin 


If  anyone  could  change  hand 
scanner-based  OCR's  bad  repu- 
tation it  would  be  Caere  Corp. , 
makers  of  the  most  accurate 
OCR  software  on  the  market. 
And  the  company's  $595  Typ- 
ist, a  300-dot-per-inch  hand 
scanner  with  the  OCR  smarts 
built-in,  certainly  reflects  the 
years  of  work  that  Caere  put  into 
refining  their  Anyfont  recogni- 
tion algorithm.  Unfortunately, 
however,  the  product  is  still  a 
hand  scanner,  and  performing  a 
relatively  straight  scan  at  a  con- 
sistent speed  is  a  deceptively 
challenging  feat. 

Typist  is  unique  among 
OCRs  in  one  respect:  When  per- 
forming recognition,  it  stuffs 
the  keyboard  buffer  with  text  so 
that  the  text  streams  directly 
into  whatever  application  you 
have  open,  under  both  DOS  and 
Windows  3.0. 

The  DOS  version  runs  as  a 
TSR  (it  uses  approximately 


I45K  with  the  pop-up  settings 
menu,  or  I03K  without).  The 
OCR  unit  is  always  on;  with 
your  application  in  text-entry 
mode,  you  merely  press  the 
scanning  bar  and  scan.  When 
you  release  the  bar,  recognition 
commences  (you  are  kept  ap- 
prised of  its  progress  by  a  status 
bar)  and  the  text  pours  into  the 
application  as  if  typed  by  a 
phantom  super-secretary.  You 
can  also  scan  the  text  into  the 
package's  small  ASCII  editor. 
Before  scanning  you  can  set 


brightness,  direction,  input 
quality,  language,  and  output 
document  type.  You  can  also 
scan  columns  that  are  close  to  a 
binding  or  for  table  scanning. 

When  combining  multiple 
scans.  Typist  will  only  pass  on 
the  differential  text.  In  addition. 
Typist  supports  four  dithering 
patterns,  and  can  output  TIFF 
and  PCX  files. 

The  scanner  unit,  which 
comes  with  an  interface  board 
and  drivers,  operates  similarly 
under  Windows  as  a  concurrent 
application.  You  are  also  treat- 
ed to  random  displays  of  the  text 
bitmap  during  recognition.  For 
any  Windows  application  that 
doesn't  work  directly  with  Typ- 
ist, you  can  scan  the  text  into  the 
clipboard  and  paste  it  into  the 
application  later. 


Recognition  occurs  quickly, 
although  this  shouldn't  be  terri- 
bly surprising  given  the  fully 
loaded  hardware  platform  that 
the  product  requires:  a  386SX- 
based  PC  or  better  with  at  least 
4MB  of  memory  (under  DOS, 
2MB  must  be  configured  as  ex- 
tended memory  using  a  VCPI- 
compatible  extended  memory 
manager). 

Getting  an  adequate  scan 
proved  trying.  There's  no  way 
to  preview  scans,  which  makes 
finding  the  appropriate  bright- 
ness setting  difficult.  Any  char- 
acter whose  shape  is  sensitive  to 
scanning  speed,  such  as  the  let- 
ter s,  gave  Typist  problems.  If 
the  scan  wasn't  very  good.  Typ- 
ist would  chew  on  it  for  a  while 
and  give  a  completion  beep,  but 
nothing  would  appear  in  the  ap- 
plication. 

If  you  have  occasional  OCR 
needs  and  you  have  your  heart 
and  pocketbook  set  on  a  hand 
scanner.  Typist  is  the  best  alter- 
native. All  you  need  is  a  steady 
hand  and  a  smooth  stroke.  ■ 
List  Price:  Typist,  $595. 
Requires:  4MB  RAM.  386SX- 
based  PC  or  better,  Windows 
3.0  or  DOS  3.1  or  later.  Caere 
Corp.,  100  Cooper  Ct.,  Los 
Gatos,  CA  95030;  408-395- 
7000.  
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Typist  IS  a 
unique  hand 
scanner 
because  it 
scans  text 
directly  into 
your 

application. 


$99  Laptop  Tool  Cuts  Dead  Weight 
From  Worksheets 


HANDS  ON 

by  Craig  Stinson 


Lotus  1-2-3  users  who  travel 
with  low-capacity  laptops  need 
to  keep  their  worksheets  lean. 
The  Worksheet  Optimizer ,  a 
$99.95  add-on  from  Brubaker 
Software,  is  just  the  thing.  De- 
pending on  the  contents  of  your 
worksheet,  it  can  reduce  RAM 
and  disk  usage  by  50  percent. 

The  Worksheet  Optimizer 
(WSO)  reduces  the  size  of  1-2-3 
(Releases  1 A  and  2. a:  only)  and 
Symphony  files.  It  removes 
obvious  dead  weight,  such  as 
null  labels  and  formatted  but 
empty  cells.  If  spelled-out  mac- 
ro commands  are  used,  it  abbre- 
viates them  ({right}  will  become 
{r}).  If  you've  rendered  any 
range  names  invalid,  WSO  re- 


moves them  from  the  range-def- 
inition table. 

WSO  scans  and  simplifies 
each  formula.  Parentheses  that 
don't  affect  a  cell's  outcome  are 
removed;  so  are  unnecessary 
plus  and  minus  signs.  Formulas 
that  don't  reference  other  cells 
become  constants.  Any  double- 
precision  real  numbers  that  have 
integer  values  are  replaced  with 
true  integers. 

WSO  even  looks  for  occur- 
rences of  two  or  more  formulas 
incorporating  a  common  ex- 
pression. For  example,  if  the 
formulas  in  CI  and  Dl  are 
2*A2/AI  and3*A2/Al, respec- 
tively,  the  program  looks  for  an- 
other ceil  that  consists  only  of 
the  expression  A2/AI .  If  it  dis- 
covers such  a  cell,  it  then  re- 
places each  appearance  of 


A2/AI  with  a  reference  to  the 
single  cell.  If  no  such  cell  ex- 
ists, WSO  creates  it  in  an  unpop- 
ulated region,  formats  it  as  Hid- 
den, and  substitutes  references 
to  the  new  cell  for  each  instance 
of  the  expression. 

Finally,  the  program  will  of- 
fer to  remove  all  parentheses 
from  all  formulas,  in  effect 
changing  1-2-3's  formula  nota- 
tion from  infix  (algebraic)  to 
Reverse  Polish.  You  may  not  be 
able  to  decipher  the  results,  and 
you  won't  be  able  to  edit  formu- 
las without  restoring  the  paren- 
theses manually,  but  your  work- 
sheet will  recalculate  faster  and 
take  up  less  space. 

If  all  this  sounds  like  a  radi- 
cal and  dangerous  way  to  lop  the 
fat  off  your  worksheets,  you're 
completely  right.  WSO,  in  ef- 
fect, reduces  your  models  to 
runtime  versions,  removing  any 
"self-documentation"  built 
into  the  formulas.  Fortunately, 


all  reducing  measures  are  op- 
tional. Moreover,  the  program 
preserves  your  originals  giving 
you  distinctly  named  copies,  in- 
cluding a  backup  of  your  origi- 
nal and  a  text  file  detailing  its 
changes.  Finally,  Brubaker 
Software  supplies  a  simple  mac- 
ro that  can  restore  any  cell  on 
the  optimized  worksheet  to  back 
its  original  form. 

Because  each  optimized  file 
spawns  three  new  files  (the 
backup,  the  report,  and  the  opti- 
mized version),  WSO  is  self-de- 
feating as  a  means  of  conserving 
desktop  hard  disk  space.  But  it's 
an  effective  way  to  turn  over- 
weight models  into  trim  travel- 
ing versions  for  laptops.  ■ 
Ust  Price:  Worksheet 
Optimizer,  Version  1.1,  $99.95. 
Requires:  320K  RAM,  DOS  2.1 
or  later.  Brubaker  Software,  606 
Carrolton  Blvd.,  West  Lafayette, 
IN  47906;  31 7-497-2928. 
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Latest  Attempt  to  Run 
Mac  Software  on  a 
PC  Falls  Short 


by  Steve  Rosenthal 


Hydra  Systems  has  a  board  that 
can  have  your  PC  running  Mac- 
intosh apps  in  less  than  an  hour, 
and  at  a  cost  of  only  one  slot  and 
slightly  over  $1,000.  But 
you've  got  to  be  willing  to 
persevere  with  an  unpolished 
product  that  needs  additional 
software  and  hardware  develop- 
ment before  it  becomes  a  plug- 
and-play  solution. 

The  $995  Hydra  One  is  a 
Macintosh-compatible  comput- 
er running  on  a  full-size  ISA  PC 
plug-in  board.  It  runs  most 
Macintosh  software  on  any  PC 
equipped  with  a  standard  slot,  a 
hard  disk,  EGA  or  better  resolu- 
tion, and  a  mouse.  Using  a 
I25K  TSR  program  to  hotkey 
between  PC  and  Mac  modes, 
this  virtual  Mac  uses  your  exist- 
ing keyboard  and  mouse  for  in- 
put, and  displays  its  output  on 
your  existing  screen. 

For  disk  storage,  the  board 
can  use  its  own  external  SCSI 
drive,  a  disk  image  that  you  set 
up  as  a  file  on  your  PC's  hard 
disk,  or  a  combination  of  both. 
And  with  its  on-board  SCSI  port 
and  RS-422  serial  port,  the  Hy- 
dra can  link  to  most  common 
Mac  peripherals. 

The  virtual  Mac  runs  as  an 
independent  coprocessor  at  a  re- 
spectable 16-MHz.  Tests  using 
Microsoft  Excel  showed  the  Hy- 
dra to  be  about  1 .5  times  as  fast 
as  a  Mac  Classic  for  calcula- 
tions. But  disk  acce.ss  through 
the  simulated  disk  image  on  the 
PC  hard  drive  was  noticeably 
slower  than  equivalent  opera- 
tions directly  from  the  PC  host. 

Because  they  are  indepen- 
dent processors,  both  the  PC 
and  the  virtual  Mac  continue  to 
run  in  the  background  until  they 
need  access  to  peripherals.  Live 
applications  on  either  machine 
often  survive  crashes  on  the  oth- 
er. Eventually.  Hydra  plans  to 
add  a  disconnect/reconnect 


function  and  a  re-entrant  RAM- 
resident  driver,  allowing  full  in- 
dependent software  operations. 

Currently,  the  Hydra  arrives 
minus  ROM  and  RAM.  You 
have  to  scrounge  your  own  Ap- 
ple I28K  ROM  chip  set  from 
one  of  the  companies  that  gets 
them  from  junked  Macs  (prices 
average  about  $100).  You  also 
need  to  add  2  or  more  mega- 
bytes of  standard  Mac-style 


SIMMs  ($50  to  $  1 50  per  mega- 
byte). Hydra  promises  its  own 
ROM  set  shortly;  the  company 
claims  this  will  be  done  proper- 
ly to  withstand  any  possible  le- 
gal challenge  from  Apple. 

The  Hydra  package  includes 
only  some  of  the  software  you'll 
want:  a  copy  of  Word  for  Word/ 
Mac,  a  translation  program  for 
word  processing  files,  and  On- 
Track  Computer  System's  Disk 
Manager  Mac  for  formatting 
Mac  drives.  Right  now  the  Hy- 
dra One  can  only  transfer  an  en- 
tire Mac  disk  to  and  from  a  disk 
image  on  the  PC  hard  disk.  Un- 
til Hydra  completes  other  utili- 
ties, you  are  relegated  to  either 
using  a  network  or  running  a  se- 
rial link  between  the  Hydra  and 
the  PC  host  for  exchanging  files 


between  the  Hydra  One,  the  PC, 
and  a  Macintosh. 

True  Macaholics,  intrepid 
explorers,  or  those  inextricably 
caught  between  computing  cul- 
tures, won't  let  the  limitations 
of  this  early  release  stand  in 
their  way.  Those  who  distrust 
too  many  loose  ends  might  want 
to  wait.  ■ 
List  Price:  Hydra  One,  Version 
1 .0,  $995.  Requires:  ISA  bus, 
2MB  to  4MB  RAM,  hard  disk, 
one  of  several  supported  3.5- 
Inch  floppy  disks,  Apple  ROM 
chips,  EGA  or  tjetter  resolution, 
Microsoft  mouse  or  compatible. 
Hydra  Systems  Inc.,  20863 
Stevens  Creek  Blvd.,  #330, 
Cupertino,  CA  9501 4;  408-996- 
3880.  
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Logitech's  TrackMan  Portable 
Challenges  Microsoft  BallPoint 


HANDS  ON 

by  Robin  Raskin 


At  first  glance,  Logitech's  $169 
portable  pointing  device,  the 
TrackMan,  seems  like  a  knock- 
off  of  Microsoft's  highly  publi- 
cized BallPoint  (First  Looks, 
May  14,  1991).  On  closer  in- 
spection, though,  it's  clear  that 
the  TrackMan  has  the  more  rad- 
ical design,  since  it's  used  verti- 
cally— a  novel  position  for 
pointing. 

Like  the  BallPoint,  the 
TrackMan  is  a  mouse  turned 
over.  The  oval-shaped  unit  is 
slightly  larger  than  the  Ball- 
Point.  It  has  a  small  trackball  in 
its  middle,  and  three  buttons:  a 
main  button  on  the  unit's  rim. 
and  two  positioned  above  and 
below  the  ball. 

These  correspond  to  the  but- 
tons on  a  three-button  mouse. 
The  BallPoint  has  four  buttons 
fianking  a  trackball;  it's  a  two- 
button  mouse  with  the  extra  two 
buttons  used  for  drag  lock. 

You  cup  the  TrackMan  in 
your  hand  and  use  your  thumb 
to  roll  the  trackball.  Your  index 
finger  clicks  the  main  button, 
and  your  thumb  clicks  the  sec- 
ondary buttons.  The  thumb/in- 
dex finger  combination  works 
well,  but  will  soon  make  you 
feel  as  if  you've  been  thumb 
wrestling.  The  BallPoint  has 


you  use  your  index  finger  to 
move  the  trackball,  with  your 
thumb  and  middle  finger  man- 
aging the  mouse  clicks — an 
equally  tiring  position. 

The  TrackMan  adapts  well. 
The  main  mouse  button  that 
spans  the  cusp  of  the  unit  can  be 
detached  and  Hipped,  and  the 
wire  to  the  serial  port  can  be  re- 
routed for  left-handed  use.  It 
can  be  used  as  a  freestanding  de- 
vice that  sits  in  a  vertical  orien- 
tation; it  can  be  attached  to  the 
side  of  a  laptop  using  a  spring- 
loaded  clip;  or  it  can  be  held  in 
your  hand. 

In  lieu  of  spring-loaded 
clips,  Microsoft  makes  use  of 
thumbscrew-fastened  clamps  to 
attach  the  BallPoint  to  a  laptop. 
The  technique  requires  a  bit 
more  fiddling  but  is  sturdier. 
You  can  easily  dislodge  the 


Logitech's  TrackMan  gets 
your  thumb  to  control  the  on- 
screen pointer.  Microsoft's 
BallPoint  has  your  index 
finger  move  the  trackball. 

TrackMan  from  its  spring  clip 
or  close  your  laptop's  cover 
with  the  TrackMan  still  at- 
tached. 

When  you  attach  the  unit  to  a 
laptop,  the  TrackMan's  angle  of 
attachment  is  fixed  at  a  45-de- 
gree  angle.  The  BallPoint's  at- 
tachment angle  is  variable;  you 
can  tilt  the  device  until  it  feels 
comfortable. 

Despite  the  attention  to  de- 
sign, portable  pointing  remains 
frustrating  for  those  used  to  us- 
ing a  standard  mouse.  If  you 
must  point  on  the  road,  you 
should  try  both  devices  before 
making  a  decision.  ■ 
List  Price:  TrackMan  Portable, 
$169.  Requires:  Available  serial 
port.  Logitech  Inc.,  6505  Kaiser 
Dr.,  Fremont,  CA  94555;  41 5- 
795-8500.  
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(Eddy),  Jan.  9, 1991 


PC/Computing, 
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BYTE, 
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Jan.  1991 


^t'Miy  Personal  Publishing, 
11990  Outstanding 
Achievement  Award 
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...So  We  Decided  To  Give  Them 
More  Of  A  Good  Thing. 


Before  we  developed  the  QMS-PS*  410 
four  page-per-minute  laser  printer,  we 
perfonned  one  very  important  task.  We 
listened  to  what  you  wanted.  Then  we 
engineered  a  printer  light  years  ahead  of  the 
rest  with  features  that  aren't  available  on 
other  printers  at  any  price. 

And  now,  QMS  brings  you  more  of  a  good 
thing.  The  QMS-PS  815  and  825.  Two  eight 
page-per-minute  laser  printers  with  all  the 
leading  edge  features  of  the  410  plus 
enhanced  processing  speed,  an  increased  duty 
cycle  and  an  easy-to-read,  multilingual  front 
panel  that  lets  you  quickly  configure  the 
printer  to  suit  your  specific  needs. 

Award-^^ning  Simplidfy 

How  did  these  printers  capture  the 
imagination  of  an  entire  industry?  The  answer 
is,  quite  literally,  simple!  These  leading  edge 
printers  are  so  simple  to  operate  they  seem  to 
"think  for  you."  Each  printer  features  ESP 
(Emulation  Sensing  Processor)  \^4iich  allows 
them  to  interpret  incoming  data  and 
automatically  choose  the  appropriate  printer 
language  without  changing  switch  settings  or 
sending  complicated  software  commands. 
And  to  make  things  still  simpler,  the  410, 815 


and  825  can  receive  data  simultaneously  to 
LocalTalk*,  RS-232C  serial  and  Centronics* 
parallel  interfaces,  which  makes  them  the  best 
on  the  market  for  mixed  computer  environ- 
ments. All  this  and  more  is  the  result  of 
QMS's  exclusive  ASAP'"  III  technology  (Third 
Generation  Advanced  System  Architecture  for 
PostScript).  And  it's  this  proprietary  QMS* 
technology  that  wins  awards  and  customers. 

True  Adobe  PostScript  Plus 
HP  Emulations 

Whether  you  choose  the  410, 815  or  825, 
you'll  enjoy  the  desktop  design  flexibility  of 
the  latest  version  of  Adobe*  PostScript^.  This 
most  recent  version  includes  the  output 
enhancement  of  Adobe  Type  Manager™ 
(ATM).  All  printers  come  standard  with  45 
resident  typefaces  scalable  from  4  points 
upward  and  fully  rotatable.  These  PostScript 
printers  guarantee  compatibility  with 
thousands  of  usefijl  PostScript  applications 
currently  on  the  market 

For  even  greater  flexibility,  these  printers 
feature  standard  HP*  LaserJet*  Series  IIP 
emulation  to  support  non-PostScript  printing 
applications.  And  a  variety  of  options  makes 
the  printers  easily  expandable.  HP-GL® 
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QMS-PS  410, 815  &  825 
PostScrqit  Laser  Printers 

•ESP  -  Emulation  Sensing  Processor 
(printer  interprets  incoming  printer 
language  and  switches  automatically) 

•SlO-Simultaneous  Interface  Operation 
(allows  the  printer  to  receive  data  from 
three  interfaces  simultaneously) 

•LocalTalk,  RS-232C  serial  and 
Centronics  parallel  interfaces  (connects 
to  IBM'  PC's,  Apple*  Macintosh* 
computers  and  most  mini  computers 
and  mainframes) 

•45  resident  Adobe  PostScript  typefaces 
(all  can  be  scaled  from  4  points  upward, 
rotatable,  all  with  multilingual 
character  sets) 

•Front  Panel  Display  on  QMS-PS  815  & 
825  (16-digit  multilingual  LCD  array 
conveys  printer  status,  allows  user  to 
quickly  configure  printer) 

•Resident  HP  LaserJet  Series  IIP  & 
PostScript  emulations  (prints  PostScript 
&  HP  applications,  HP-GL  emulation 
cards  available) 

•QMS  ASAP  III  Technology  and  68020 
Microprocessor  (exclusive  technology 
means  fast  first-page-out  performance) 

•PS  Executive  Series  '  Utilities  Software 
(to  easily  set  printer  parameters) 


emulation  cards,  HP  compatible  font  cards, 
memory  upgrades  and  extended  paper 
handling  capabilities  are  all  currently 
available. 

Expert  Service  And  Support 

As  a  recognized  leader  in  PostScript 
printer  technology,  QMS  maintains  a 
commitment  to  customer  satisfaction  by 
providing  free,  responsive  technical  support 
And  to  keep  your  QMS  printer  operating  at  its 
peak,  QMS  National  Service  offers  a  variety  of 
service  options.  Call  us  today  and  see  how 
QMS  quite  simply  makes  the  best  PostScript 
laser  printers  in  the  world.  Or  FAX  QMS 
Productlnformationat(205)  633-4866. 

1-800-523-2696  EXT.  31 


QMS 


Where  Imagination  Leads 

The  lolowng  are  trademarks  or  n^Oend  frademartts  of  their  mpadive 
cornpames  QMS.  OMS-PS.  ASAP.  PS  Ex8cu»i«  Senes  and  »«  QMS  logo 
dOMS,  Inc.;  Adobe.  PostScnpt.A()ot)e  Type  Mtfuger  and  ihePoslScrtpi 
logo  of  Adctoe  Systems,  Inc..  Appie,  Mac*Tto6h  and  LocaTTa*  ol  Apple 
Computer,  Inc  ;  HP.  LasetJet  and  HP-GL  of  Hewiefl-  Packard  CorrWv 
Cent  rones  of  Centroncs  Data  Computer  Corp..  IBM  of  Intsmatianaj 
Busness  Macrwies.  Inc. 
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ReadRight  for  Windows  Falls 
Short  in  OCR  Competition 
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HANDS  ON 

by  Barry  Simon 


OCR  Systems  has  moved  its 
ReadRight  optical  character  rec- 
ognition software  to  the  Win- 
dows environment,  and  re- 
vamped its  recognition  engine 
at  the  same  time.  The  $495 
package  provides  an  economi- 
cal alternative  to  the  market 
leaders  WordScan  Pius  and 
OmniPage  Professional,  which 
cost  about  twice  as  much.  How- 
ever, it  falls  short  in  accuracy 
and  speed. 

Like  the  other  programs, 
ReadRight  for  Windows  is  an 
Omnifont  program.  It  uses  rec- 
ognition techniques  based  on  to- 
pological properties,  so  that  it 
need  not  be  trained  for  particu- 
lar fonts.  It  supports  the  main 
brands  of  page  scanners,  includ- 
ing Canon,  Chinon,  HP,  and 
Microtek  and  will  also  use  TIFF 
and  PCX  files. 

ReadRight  will  do  its  best  to 
decompose  a  page.  If  it  has  trou- 
ble with  difficult  pages,  for  ex- 
ample multicoiumn  pages,  you 
can  preview  a  "greeked"  image 
on-screen,  mark  regions  with  a 
mou.se,  and  then  decompose  the 
separate  regions.  There  is  also  a 
template  feature  to  handle  situa- 
tions where  you  are  processing 
multiple  pages  with  the  same 
layout. 

After  scanning  the  text, 
ReadRight  will  run  through  the 
result,  displaying  characters  it 
was  unsure  about  or  words  not 
in  its  spelling  dictionary.  You 
cannot  edit  instances  where  the 
program  made  an  error  but 
didn't  recognize  it  as  one.  This 
is  particularly  bothersome  in 
places  where  some  excess 
spaces  were  introduced,  as  hap- 
pened repeatedly  with  the  pro- 
gram mistaking  a  double  "1"  as 
"1"  followed  by  a  space  follow- 
ed by  the  numeral  one. 

ReadRight's  spell-checker 
does  not  seem  especially  tuned 
to  OCR  work  either.  For  exam- 
ple, it  misread  "geese"  as 
"qeese";  its  spell-checker 


could  suggest  no  alternative. 

WordSc  an  Plus  takes  rough- 
ly twice  as  long  to  scan  a  docu- 
ment as  OmniPage  or  Recog- 
nita, but  it  is  still  speedy 
compared  with  ReadRight.  On 
comparative  samples,  Read- 
Right  took  almost  exactly  twice 
as  long  as  WordScan  Plus,  four 
times  as  long  as  the  other  two 
packages.  For  example,  a  12- 
point  Times  Roman  page  took  a 
full  5  minutes  to  scan  and  recog- 
nize. 

The  accuracy  level  was  ac- 
ceptable, but  certainly  not  on 
par  with  WordScan  Plus.  Read- 


HANDS  ON 

by  Barry  Simon 


Setting  up  a  meeting  in  a  busy 
office  can  often  take  up  more 
time  than  the  actual  gathering. 
Networked  PCs  provide  part  of 
the  .solution.  What's  been  miss- 
ing is  the  right  software.  Super- 
Time  handles  group  scheduling 
and  links  the  .schedules  to  an 
electronic  mail  system. 

A  supervisor  creates  a  list  of 
users  and  resources;  the  list  can 
include  supersets  such  as  de- 
partments and  groups  of  indi- 
viduals. Someone  interested  in 
convening  a  meeting  chooses 
the  people  and  resources  from 
an  on-screen  pick  list;  they  ask 
SuperTime  to  find  an  available 
time  slot. 


Right  had  significant  trouble 
with  underlined  Courier,  and  in 
general  it  produced  anywhere 
from  two  to  fives  times  the  num- 
ber of  errors  as  WordScan  Plus 
on  typical  documents. 

ReadRight  has  the  price  ad- 
vantage over  the  market  lead- 
ers, but  has  serious  disadvan- 


A  message  is  then  sent  auto- 
matically to  every  person  that  is 
on  the  list.  Options  allow  you  to 
ask  for  a  confirmation,  or,  in  a 
bolder  move,  to  place  the  meet- 
ing time  on  the  recipient's  cal- 
endar. 

Recipients  can  stay  com- 
pletely informed  about  impend- 
ing meetings  in  three  ways:  by 
running  SuperTime  as  an  appli- 
cation and  then  shelling  to  DOS 
to  run  other  applications,  by 
running  SuperTime  as  a  TSR,  or 
by  receiving  a  message  via 
MHS  message  services.  When 
run  as  a  TSR,  SuperTime  re- 
quires 30K. 

A  few  keystrokes  allow  the 
recipient  to  transmit  an  accep- 
tance or  a  decline  to  a  meeting. 
The  meeting's  initiator  can 


tages  in  speed  and  accuracy.  ■ 
List  Price:  ReadRight  for 
Windows,  $495.  Requires:  3MB 
RAM  tree  after  Windows  has 
loaded,  Windows  3.0.  OCR 
Systems,  1 800  Byberry  Rd., 
#1405,  Huntingdon  Valley,  PA 
19006;  21 5-938-7460.  
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check  for  the  status  of  replies, 
and  if  there  is  a  need,  reschedule 
the  meeting. 

Privacy  is  maintained  via  a 
password  system. 

SuperTime  offers  an  impres- 
sively rich  array  of  features  that 
extend  its  value  beyond  conven- 
tional group  scheduling:  There 
are  shared  and  private  to-do 
lists,  a  calendar,  an  address 
book,  and  also  a  calculator. 
There  are  even  some  primitive 
project  management  tools  in- 
cluding Gantt  charts. 

Surprisingly,  even  though  it 
supplies  electronic  forms  to  take 
phone  messages,  there  is  no 
automatic  phone  dialer.  The 
hotkey  cannot  be  changed  from 
Alt-F3  and  the  help  system  is 
not  very  helpful. 

However,  these  shortcom- 
ings shouldn't  stop  a  LAN- 
based  DOS  workgroup  from 
considering  SuperTime  as  the 
central  component  of  a  comput- 
erized group-wide  organizer.  ■ 
List  Price:  SuperTime,  Version 
1 .0 ,  single-user  version,  $295; 
variable  per-user  costs  to  $89 
per  user  for  over  1 00  users. 
Requires:  51 2K  RAM,  network 
complying  with  DOS  3.x  file 
locking,  DOS  3.3  or  later. 
SuperTime  Ltd.,  2025  Shephard 
Ave.  E.,  #2206,  Willowdale, 
Ontario,  Canada  M2J  1V7;416- 
499-3288.  
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Setting  up 
meetings  in  a 
networked 
environment 
Is  Super- 
Time's  most 
central 
function. 
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Get  Groups  on  Schedule  in  38K 
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22  Pages  Per  Minute 

Best  Price-To-Perfomianc(^ 
Ratio  On  The  Market 

It  took  QMS®  to  engineer  a  22  page- 
per-minute  PostScript*  laser  printer  that 
stretches  beyond  the  capabilities  of  other 
printers  and  still  costs  less!  The 
QMS-PS*  2210  reaches  beyond  many 
others  by  giving  you  all  popular  paper 
sizes  up  to  11"  X  17"/A3-size  printing 
capability.  And  it  surpasses  others  in 
print  quality  as  well  with  laser-sharp  fine 
line  detail  and  rich  saturated  black  fill 
areeis.  No  more  pcile  cut-and-p2tste 
newsletters,  no  more  mismatched  spread 
sheets,  no  more  engineering  and  design 
projects  held  together  with  staples  and 
tape!  And  the  2210  beats  the  competition 
price-wise,  too,  by  delivering  all  this  and 
more  for  just  $9995. 

Perfect  For  The  "Upscale"  Networic 

The  QMS-PS  2210  is  perfect  for  a 
shared  printer  environment  requiring 
high-quality  ll"xl7"  output.  Whether 
you  use  Macintosh*  computers, 


IBM*PC's  /compatibles  or  most  other 
mini  computers  and  mainframes,  you'll 
enjoy  instant  connectivity  with 
AppleTalk*.  RS-232  serial  and 
Centronics*  parallel  interfaces.  Should 
you  require  non-PostScript  printing 
applications,  the  2210  comes  standard 


with  HP-GL*  and  HP*  LaserJet* 
emulations.  The  2210  also  cuts  waiting 
time  with  fast  page  processing  made 
possible  by  QMS's  exclusive  ASAP™ 
(Advanced  System  Architecture  for 
PostScript)  technology  and  a  68020 
microprocessor.  That  means  fast  first- 
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Powerhouse 


Features  That  Make  The 
QMS-PS  2210  A  True 
PostScript  Powerhouse! 

Up  to  H"xl7"  printing  capability 

•  22  pages  per  minute  and  QMS 
ASAP  technology  cuts  waiting  time 

4  MB  RAM  builds  complex  pages 
quickly 

39  resident  Adobe  PostScript 
typefaces 

•  HP  LaserJet  &  HP-GL  emulations 
for  non-PostScript  applications 

AppleTalk,  RS-232  serial  and 
Centronics  parallel  interfaces 
mean  instant  connectivity  in 
practically  all  environments 

Choice  of  350  or  600  sheet  input 
capacity 

SCSI  port  allows  connection  of 
up  to  seven  external  hard  drives 
for  font  caching  and  permanent 
storage  of  downloadable  type- 
faces, emulations  and  PostScript 
programs 

PS  Executive  Series"  utility 
software  allows  each  user  to  name, 
configure  and  align  the  printer  as 
well  as  download  fonts  from  the 
individual  host  computer 


page-out  performance.  Add  this  to  350 
sheet  input  capacity  (600  sheets  in  the 
QMS-PS  2220)  plus  a  20,000  page-per- 
month  duty  cycle,  and  it's  easy  to  see  why 
the  QMS-PS  2210  is  a  tnie  nehvork  star! 

Expert  Service  And  Support 

As  a  recognized  leader  in  PostScript 
printer  technology,  QMS  maintains  a 
commitment  to  customer  satisfaction  by 
providing  free,  responsive  technical 
support.  And  to  keep  your  QMS  printer 
operating  at  its  peak,  QMS  National 
Service  offers  a  variety  of  service  options. 
Call  us  today  and  see  how  easy  it  is  to  put 
the  true  PostScript  powerhouse  to  work 
for  you.  Or  FAX  QMS  Product  Informa- 
tion at  (205)  633-4866. 

1-800-523-2696  EXT.  32 


QMS 


Where  Imagination  Leads 

The  tdoMng  are  trademants  or  rej^stered  tradimaila  ol  tm  respective 
companies:  QMS,  QMS^.  PS  ExecuOveSenea,  ASAP,  and  Ihe  QMS  logo 
orQMS.inc  PostScnpio(AdobeSy*tarna.lnc.  eMoflniBmaMonalBuainaas 
Macrwws  Corp  AppleTak  artd  MacMogrt  of  Affile  Computer,  mc.  HP. 
LaserJet  and  HP-GL  ofHewleo-PackanJ  Company.  Centronics  ol  Centronics 
Oeta  Computer  Corp. 


FAST, 

GeoWorks 
Ensemble's 
built-in  scalable 
typefaces  save 
you  time  because  what  you  see  on 
screen  is  exactly  what  you  will  get-it 
will  look  right  the  first  time  you  printi 


FUN. 

Have  fun  witl) 
Ensemble's  twilNn 
outiine  typefaces 
to  express  your 
ideas  boldly,  eleiantly.  or  even  Play- 
fully, men  documents  look  this  eood 
and  this  professional,  so  will  you. 


EASY. 

Wilh  Ensemble, 
crealmg  doai- 
nieiils  mt  took 
pwjessioualli/ 
f'ublislieil  if  as  aisy  as  clicking  a 
nioufc. 


■  ] 


URW  Roman 

URW  Sans 

iWYg 


Cooperstown 


URW  Sans 


Superb 


URW  Mono 


Cranbrook 


What  you  see  is  >vliat  you  get 


Software  PubHshers 
Excellence  In  Softwi 

•Critics  Choice 
•BeStCreativiiy/Prod 
•  Best  Coasumer  Prcx 
•BestNL  w  Useot  a( 


EnsemBle  Redefines  PC  Performaii 


I  'lilil  now.  the  (inly  way  lo  impntvc 
I'd  pcrromiaiuc  was  lo  huy  new  hard- 
wan-.  Xol  any  nion'.  InlnKliiciii^'dco- 
Woiks  Kn.sciiihlc."'  seven  |mHliiclivity 
a|)|)li(-ations  int(>^-;it<>(l  in  an  aniaxin^' 
jjni|)hic<iJ  windowing  envininnient  (  idled 
PCAiKOS."  Sollwan-  .so  incn'dii)ly  snudl 
and  fast,  il  will  nin  rings  around  any 
oilier  gniphiccil  envii-on 
menl.  .\nd  idl  on  the 
Pdyoii  idn'adyown. 

Take  llie  docn- 
HK'nls  above.  They 
wen'  |)nHiiice(l  on  a 


.standard  dol-nialrix  printer  using 
(leoWrite"  and  (ieol)raw."  Iwool  the 
applications  included  in  the  Kii.seinble 
package.  Hln.senihle  combines  outline 
fonts  and  device  iiideiM-ndenl  gnijihics 
todelivertnie  \VYSI\VV(i  (What  You 
See  Is  What  Y((U  (iet)  on-scn'cn  and 
on  your  printer. 


What  you  M  Is  Ktun  you  get  I 


■  ASV  "WHAT  VOU  IS  WHAT  VOU  OKT* 

(WVSIWYO)  ON-SCRKKN  AND  ON  PAPKH 
WITH  ANY  PC,  AND  ANY  PRINTKR. 


Any  printer  Fn)ni  dot-matrix  to  laser. 

With  Knsemble.  te.xl  can  be 
smoothly  scided  ln»m  i  pt.  ('/mlli  inch) 
to      pi.  (II  inch  high  chanicters). 
.\(l(litionidly.  text  and  gni|)hics  can  be 
sti-etched  to  any  size  or  n)tated  to  any 
angle.  And  Kii.semble  is  |)n'cisely  tuned 
to  the  maximum  printing  n'solution  of 
over  •]•")( I  priiitei-s.  so  chances  an'  you'll 
be  pnulucing  dazzling  ty|)e.sel-k)oking 
documents  in  minutes. 

Belter  .still,  you  can  keep  right  on 
working  while  you  print.  Knsembles 
mulli-ta.sking.sy.stem  k'lsyoii  .start  the 
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.../4  technically  impressive  product 
regardless  of  hardware  platform. 
[GeoWorks]  Ensemble  provides  snappy 
performance  on  any  hard  disk-equipped 
PC,  even  an  8088. 
PC  Computing 

(GeoWorks]  has  produced  a  GUI  capable 
of  making  the  PC  a  more  friendly  and 
powerful  creature  to  the  millions  of 
people  Windows  and  OS/2  have  left 
behind... 

FIRST  LOOKS,  PC  Magazine 

[PC/GEOS]  thrives  in  a  640K  286.  and 
even  performs  respectably  on  an  8088. 
On  a  run-of-the-mill  386.  [PC/GEOS] 
peforms  crisply  in  a  way  that  Windows 
only  dreams  of... 
PC  Magazine 

GeoWorks  PC/GEOS:  What  Windows  3.0 
Should  Have  Been. 
INFO  WORLD 

The  Geos  environment  sports  a  simplified 
(but  sharper-looking)  Windows-like  inter- 
face with  many  of  the  same  features, 
comes  with  Ensemble  (a  bigger  and  more 
capable  suite  of  applications),  and  runs 
licketv-split  on  80286s  and  XTs. 
PC  WORLD 


ce,  StartiiTgWitliTlieWayYouRM 


next  cn'atioii  while  the 
first  smoothly  prints  in 
the  i);K-k{(r(nin(l.  Or  you 
might  check  out  one  of 
the  many  other  applica- 
tions included  in  Ensem- 
ble, like  (JeoManagi'ir  a 
gnjphicid  file  managiT. 
(ieoDex"  an  electn)nic 
addii'ss  hook,  (ieo- 

Planner."  a  calendar/schedular.  .\merica 
Online.*  an  easy  to  use  electronic  mjiil 
and  teleconmiunications  serxice  con- 
necting you  to  Ihou.sands  of  Pd  users 


and  a  wide  variety  of 
iiifonnation  ser\ices:  or 
the  cidculator.  notepad, 
banner  maker,  and  soli- 
taire gcune.  all  included 
02       in  the  Rnseml)le 
packag(\ 

Hani  to  believe, 
right?  State-of-the-art 
perfomiance  on  your 
existing  PC?  Maybe  that's  why  Ensem- 
ble has  won  .so  m;my  awards  in  its  fii\st 
few  months.  But  don't  take  our  word  for 
it.  check  out  what  the  industrj'  exjx'rts 


an'  .sming  (we  |)rinted  a  few  (juotes 
above).  Or  take  us  up  on  our  Woi'king 
Model  offer,  so  you  can  be  the  judge. 

(ieoWorks  En.semble.  because 
performance  is  (k-fined  as  much  by  the 
soflware  in  the  Pd  as  the  hardwan>  it 
nins  on. 


GEOWORKS 


ml 


FULL  W  ORKING  MODEL,*  $9.95! 
ORDER  TODAY!  1-800-772-0001  H\T.401 

I  im465  l2:i4  hM.Wlin  Canada. 


^'^^  WwlV>5  liitilljiiiiHTiin-  t^!ltll■nlllrk■Hll^H•«tW<lri-^.  liic.  .\lloth<>r|inMtm-l.snn-  lnnlfm.iri(t  fifthfirnvsiHt-livi'  ImltltT:*.  OI!K(I 


CIRCLE  252  ON  READER  SERVICE  CARD 


Cl 


tor. 


If  >'ou  want  the  ultimate  \'GA  graphics  stiindard,  and  y-ou've  resigned  yourself  to  paying  a  premium  of  hundreds  of 
dollars  to  get  it.  you'll  find  our  newest  monitor  pleasant  viewing  indeed. 

Tlie  P-aniuSync  C1381  gives  you  a  sharp  1024  x  768  pixels,  with  0.28  dot  pitch.  And  virtually  infinite  color  resolution. 

It  s  compatible  with  the  most  popular  VGA  boards,  as  well  as  analog  RGB,  MCGA,  SuperVGA,  and  — of  course— 85 14/A 
standards.* 

It's  comfortable  in  virtually  any  IBM-compatible  or  Mac  11  environment.** 

And  it's  a  m;isterpiece  of  ergonomics.  Wth  front-mounted  controls,  tilt/swivel  stand,  plus  a  non-glare  tinted  black- 
matrix  screen. 


All  this  at  a  suggested  retail  price  comparable  to  many 
of  the  ordinary  VGA  monitors  on  the  market  right  now.  For 
more  information,  simply  call  toll-free  1-800-742-8086. 

hmaPro^MonochiDme  Desktop  Publishing  Monitors  with  Video  Adapters. 


\Wm 

w 

I'erifiberals.  Computers,  hinters. 
Copiei's,  Tjpeuriters  and  Facsimiles 

Panasonic. 

Office  Automation/^^'''\^\ 
PanaSync™  Multiscanning  Color  Moniton. 


(MacSE) 


(MacII) 


C1381 


(IBM  yr/AT  &  PS/2  Model  30)  circle  746  on  reader  service  card 


■  IGi  tfCGH  amlH'iH  A  an  Irak- 
marks  iif Inlernatiiinat  Business 
Machines  Corp 

'  mMXT.VanJFKJarvrriiisleml 
traJemarks  (if tnteniationat  Business 
Machines  Corp  Macintosh  is  a  reg- 
istered trademark  of  Apple  Computer 
Inc.  An  vplivnal  cable  is  rtifuired 
fir  Macintosh 
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News  of  Announced  Products  and  Upgrades 


Baler  ICE  Adds  Custom 
Menus,  Macros,  and 
Security  to  1-2-3 

Em£3  Baler  SoHware.  known  for  its  spread- 
sheet compiling  software,  has  developed  an 
add-in  application  construction  program  for 
Lotus  1-2-3.  Release  2.2.  The  $395  program, 
ICE.  adds  customization,  security,  and  distri- 
bution capabilities  to  1-2-3  worksheets. 

With  ICE.  users  can  add  pull-down  or  pop- 
up menus  and  create  context-sensitive  help  for 
spreadsheets,  as  well  as  lock  worksheets  to 
avoid  unwanted  changes.  In  addition.  Baler 
has  extended  the  1-2-3  macro  language  by 
adding  70  new  advanced  macro  commands  to 
the  standard  49.  ICE  also  offers  four  work- 
sheet menu  styles. 

With  royally-free  distribution  of  a  runtime 
version,  users  who  do  not  own  the  1-2-3  add- 
in  can  still  use  ICE  1-2-3  worksheets. 
List  Price:  ICE  1-2-3.  $395.  Requires: 
75K  RAM.  Lotus  1-2-3.  Release  2.2  or 
later,  DOS  2.1  or  later.  Baler  Software 
Corp..  1400  Hicks  Rd.,  Rolling  Meadows, 

IL  60008:  708-506-9700. 
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Baler's  ICE  adds  70  macros  to  the  1-2-3 
macro  language. 

Orchid's  Baby  AT-Sized 
System  Board  Uses 
AMD's  40-MHz  AM386 


NEW 


Since  Advanced  Micro  Devices' 
(AMD)  announced  its  40-MHz  AM386  pro- 
cessor, a  surge  of  companies  have  been  racing 
forward  with  products  based  on  the  new  chip. 
Chips  and  Technologies  is  introducing  a  40- 
MHz  version  of  its  PEAK/DM  386  processor. 
Cube  Computer  Corp.  is  adding  a  40-MHz 


HOT  PROSPECT 


PictureEze  selects 
THE  WINDOWS  GRAPHICS  FORMAT  THAT  WILL  WORK  BEST 

In  an  effort  to  eliminate  the  guesswork  in  choosing  graphics  formats.  Application 
Techniques  has  introduced  PictureEze,  a  file-conversion  program  for  Windows  3.0  that 
selects  the  best  format  based  on  the  application  to  which  you  are  importing  the  image. 

For  $149.  PictureEze  supports  a  large 
variety  of  file  formats,  including  .BMP,  .DIB. 
.MSP.  .GIF.  .CUT.  .EPS.  .IMG.  .PCX.  .PIC. 
.PZI.  .VMG.  .TGA.  .WIN,  .TIF,  and  .WPG. 
Whatever  type  of  image  bitmap  file  you 
have,  PictureEze  will  change  it  to  the  format 
needed  for  your  particular  application.  The 
package  can  also  convert  to  a  supported  ap- 
plication such  as  PageMaker  or  WordPer- 
fect instead  of  a  specific  file  format. 

As  part  of  the  post-conversion  process, 
the  program  offers  many  ways  to  manipu- 
late images.  You  can  crop  or  resize;  flip, 
rotate,  or  mirror  the  image;  and  adjust  bright- 
ness, colors,  and  contrast. 
List  Price:  PictureEze,  $149.  Requires: 

2MB  of  hard  disk  space,  Windows  3.0.  Application  Techniques  Inc.,  10  Lomar  Park 
Dr.,  Pepperell,  MA  01463;  800-433-5201 , 508-433-5201 . 
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With  PictureEze  you  can  convert 
your  image  to  the  file  formats  best 
suited  to  import  into  your  app. 


386  to  its  Plus  systems  line,  and  Cyrix  Corp.  is 
working  on  a  math  coprocessor  for  the  chip. 
Orchid  Technology  joins  the  race  with  its 
new  Privilege  Gold  386-40C,  a  PC  mother- 
board based  on  the  40-MHz  AM386  chip.  The 
board  features  a  1 28K  cache — expandable  to 
256K,  eight  16-bit  expansion  slots,  and  a  socket 
for  a  numeric  coprocessor  that  supports  both 
synchronous  and  asynchronous  operations.  The 
baby  AT-sized  motherboard  also  includes  an 
on-board  diagnostics  LED. 
List  Price:  Privilege  Gold  386-40C,  price 
not  available.  Orchid  Technology,  45365 
Norlhport  Loop  West,  Fremont,  CA  94538; 
415-683-0300.   
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AT&T  Develops  a  5. 7- 
Pound  Notebook  for 
Mobile  Communications 


UJiM  AT&T's  new  Safari  NSX/20  note- 
book has  an  integrated  2.40()-bps  modem  with 
CCITT  V.22bis.  CCITT  V.42  error  correc- 
tion, and  MNP5  data  compression,  AT&T 
bundles  the  system  with  DOS  4.01 ,  Microsoft 
Windows  3.0,  AT&T  Mail,  and  a  graphical 
Tour  Guide  system  tutorial,  AT&T's  version 
of  Windows  has  been  customized  for  laptop 
use  with  an  extra  large  mouse  pointer. 

The  20-MHz  386SX  notebook  measures 
1 .8  by  1 2  by  9.5  inches  and  weighs  5.7  pounds. 
The  weight  goes  up  to  6.5  pounds  with  one 
high-energy  nickel  cadmium  battery  and  7.3 
pounds  with  two.  One  battery  lasts  2  to  3 
hours,  while  a  dual  battery  pack  lasts  up  to  6 
hours,  according  to  the  manufacturer. 

AT&T  offers  a  40MB  or  an  80MB  hard 
disk  and  sy.stem  memory  expandable  from 
2MB  to  8MB.  The  Safari  NSX/20  comes  with 
a  3.5-inch  1.44MB  floppy  disk,  a  two-button 
mouse,  and  a  full  82-key  keyboard  with  12 
function  keys.  The  10-inch  screen  provides 
triple  supertwist  VGA,  and  electrolumines- 
cent backlighting. 

The  notebook  contains  a  parallel  jxirt,  an 
external  VGA  port,  an  external  AT-bus  jwrt 
for  expansion,  a  multifunction  mouse,  key- 
board, or  numeric  keypad  port,  two  RS-232C 
serial  ports,  and  two  RJ-1 1  modem  connectors 
(telephone  and  line). 

List  Price:  Safari  NSX/20,  with  40MB  hard 
disk,  $5,399;  with  80MB  hard  disk,  $6,399. 
AT&T,  1  Speedwell  Ave.,  Morristown,  NJ 
07960;  800-247-1212.  
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$520  Adapter  Marries 
8514/A,  TIGA  Graphics 


Genus  Launches  $199 
Graphics  Library 


BRIEFS 


9 GRAPHICS  BOARDS 
Monolithic  Systems  has 
announced  the  MicroVGA  452 
video  controller.  The  $395  half-length 
card  provides  "Ultra  VGA"  resolutions  of 
1 ,538  by  1 ,280  by  742.813  colors.  It 
comes  with  51 2K  of  RAM,  anti-aliasing 
capabilities,  and  drivers  for  Autodesk 
applications.  303-790-7400. 

Video  Dynamics'  FlashVGA  video 
display  adapter  combines  a  high-speed, 
hardware-configurable  graphics 
accelerator  with  Super  VGA  resolutions 
of  1 ,024  by  768  pixels  with  256  colors 
from  a  256,000-color  palette.  The  $695 
board  uses  the  Tseng  Laboratories 
ET4000  video  controller.  41 5-863-3023. 


a MONITORS 
Amax  Engineering  has 
added  the  1 4-inch  Impression 
Plus  monitor  to  its  product  line.  The 
$450  monitor  supports  noninteriaced 
resolutions  up  to  1 ,024  by  768  with  a 
0.28-mm.  dot  pitch.  41 5-651  -8886. 

Everex  is  shipping  the  EverVision 
SVGA,  a  1 4-inch  multifrequency  color 
monitor  with  VESA  support  in  640  by 
480  (72  MHz)  and  800  by  600  (60  MHz) 
video  modes.  The  $699  monitor  is 
compatible  with  a  broad  range  of 
graphics  standards.  41 5-498-1  111. 

Optiquest  has  designed  a  14-inch, 
noninterlaced,  multiscanning  color 
monitor  that  supports  1 ,024  by  768 
resolution.  The  $695  Optiquest  1 000 
features  a  0.28-mm.  dot  pitch  and  an 
unlimited  palette  of  colors.  800-THE- 
OPTI,  21 3-948-1 185. 

TVM  Professional  Monitor  Corp.  has 

introduced  the  SuperSync  5A,  an  $895 
15-inch,  flat-screen  color  monitor  that 
supports  multiscanning  with  up  to  1 ,024 
by  768  noninteriaced  resolution.  TVM's 
monitor  features  a  0.28-mm.  dot  pitch. 
714-985-4788. 

ViewSonic's  new  14-inch,  ultra  VGA 
color  monitor,  the  ViewSonic  6,  provides 
a  0.28-mm.  dot  pitch,  a  high-contrast, 
nonglare  etched  screen,  and  multiscan- 
ning support  up  to  1 ,024  by  768 
(noninteriaced)  resolution  for  $699.  It 
offers  VESA  support  at  the  800  by  600 
pixel  mode.  714-545-5371. 


NEW 


An  intelligent  graphics  adapter  from 
Unitron — PcF^ene — offers  compatibility  with 
the  8514/A  interface  and  TIGA  standards. 
When  connected  to  a  VGA  card,  the  display 
reaches  up  to  1,024  by  768  pixels  (interlaced 
and  noninterlaced). 

The  $520  board's  dual  processing  environ- 
ment increa.ses  the  speed  of  applications  be- 
cause they  are  partitioned  between  the  CPU 
and  the  PcPalette  processor— Tl's  TMS34010. 

The  graphics  adapter  contains  1MB  of  video 
RAM  for  image  processing  and  5 1 2K  of  DRAM 
(expandable  to  1MB)  for  program  space.  It  is 
compatible  with  software  such  as  Windows. 
AutoCAD,  and  VersaCAD.  and  operates  in 
VGA  mode,  as  well  as  advanced  mode,  so 
software  compatibility  is  greater. 
List  Price:  PcPalette,  $520.  Requires: 
640K  RAM,  VGA  adapter,  DOS  3.3  or 
later.  Unitron  Computer  USA  Inc.,  736 
Stimson  Ave.,  City  of  Industry,  CA  91745; 
818-333-0280. 
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ImageCELs  CD-ROM 
Contains  1, 150  images 


New 


Designed  to  aid  the  development  of 
photorealistic  two-  and  three-dimensional 
computer  graphics,  ImageTects'  ImageCELs 
CD-ROM  contains  1,150  images  and  texture 
maps  for  use  in  a  variety  of  applications  in- 
cluding CAD,  video  animation,  presentation 
graphics,  paint,  and  even  desktop  publishing. 

The  $395  CD-ROM  library  provides  a 
multiplatform  solution  for  Amiga,  DOS. 
Macintosh,  and  Unix  users.  Each  of  the  im- 
ages comes  in  14  different  file  formats,  includ- 


Files  on  the  ImageCELs  CD-ROM  disk  are 
available  in  14  formats,  including  .TIF, 
.GIF,  and  .TGA. 

ing  .TGA.  TIF.  .PICT2,  .CEL.  .IFF,  .GIF. 
.116,  and  .DIB. 

List  Price:  ImageCELs  CD-ROM,  $395. 
ImageTects,  7200  Bollinger  Rd.,  #802, 
San  Jose,  CA  95129;  408-252-5487. 
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NEW 


Attempting  to  replace  graphics  li- 
braries such  as  Borland's  BGI  and  Microsoft 
Graphics.  Genus  Microprogramming  has 
added  GX  Graphics  to  its  GX  development 
series.  The  $  1 99  package  is  a  complete  graph- 
ics library  that  supports  all  standard  graphics 
primitives  from  pixels  to  ellipses. 

The  Genus  library  also  provides  advanced 
options,  such  as  SVGA  support,  viewport 
definitions,  fast  ROM  text  displays,  mouse 
programming  routines,  and  the  ability  to  draw 
to  off-screen  buffers  in  conventional,  expanded, 
or  disk  memory  in  over  100  routines. 

The  GX  kernel  gives  you  powerful  imag- 
ing functions  like  Put/Getlmage,  palette  ma- 
nipulation, scaling,  and  virtual  display.  Com- 
mon functions  are  linked  directly  into  the 
developer's  application^  and  the  kernel  is  re- 
sponsible for  all  display  adapter  interfacing, 
memory  allocation,  and  virtual  bitmap  sup- 
port— all  at  assembly  language  speed.  Ac- 
cording to  the  manufacturer,  GX  Graphics 
supports  all  major  compilers,  languages,  and 
video  modes. 

List  Price:  GX  Graphics,  $199.  Requires: 
256K  RAM,  DOS  3.0  or  later.  Genus 
Microprogramming,  1 1315  Meadow  Lake, 
Houston,  TX  77077;  800-227-0918, 
713-870-0737.  
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$895  Color  Scanner 
includes  Software  for 
Graphics  Editing 


NEW 


Migraph's  $895  CS-4096  color  hand 
scanner  bundle  comes  complete  with  software 
for  scanning,  editing,  and  image  processing  in 
the  Windows  3.0  environment.  The  package 
includes  the  CS-4096  color  hand  scanner.  Mi- 
graph's  color  scanning  utility.  Astral  Devel- 
opment Corp.'s  Picture  Publisher  Plus,  and 
Computer  Presentations'  ImagePrep. 

Migraph's  single-pass  color  scanner  has  a 
half-page  scanning  window.  It  offers  three 
scanning  modes — color,  dithered  halftones, 
and  line  art — plus  256  levels  of  gray  scale  via 
post-scanning  software  conversion. 

The  software  saves  images  in  .PCX  file 
formats  ranging  from  black  and  white  to  4,096 
colors.  Picture  Publisher  Plus  2.5,  a  24-bit 
image  editing  package,  works  on  VGA  and 
SVGA  systems.  ImagePrep  3. 1 ,  is  capable  of 
256-level  gray-scale  conversion  of  color  scans 
and  file  compression  up  to  20: 1 . 
List  Price:  Migraph's  CS-4096  color  hand 
scanner  bundle,  $895.  Requires:  2MB 
extended  or  expanded  memory,  VGA, 
16-bit  slot,  and  Windows  3.0.  Migraph  Inc., 
200  S.  333  St..  #220,  Federal  Way,  WA 
98003;  800-223-3729,  206-838-4677. 
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New  Hirbo  Pascal  for  Windows 
Don't  Leave  DOS  Vrthout  It! 


Turbo  Pascal 


Edit    Search    fiuii    Cumpilt;    ([^ptiuns    Window  Help 


Go  with  Borland,  the  leader 
in  OOP  and  Windows  pro- 
gramming, when  you're  head- 
ing for  the  Windows  frontier. 
With  Turbo  Pascal*  for 
Windows,  your  Windows 
applications  will  be  faster 
and  easier  to  create. 

Turbo  Pascal  for  Wmdows 
includes  Borland's  new 
ObjectWindows"  application 
framework  FREE.  So  now 
you  can  develop  Wmdows 
applications  fast  because  they 
automatically  inherit  code 
for  windows,  menus,  dialogs, 
controls,  and  more. 

Create  Windows 
Appications  for  Less 

Turbo  Pascal  for 
Windows  gives  you 
more  and  costs  you 
less  than  other 
Windows  devel- 
opment systems. 
It's  designed  exclu- 
sively for  Wmdows 
programming,  and 
everything  you 

need  is  included  in  the  one  low  price.  You  don't 
need  to  buy  the  Microsoft*  Wmdows  Software 
Development  Kit  (SDK). 

Turbo  Pascal  for  Wmdows  is  the  easiest  way 
to  make  your  next  prc^ram  a  Wmdows  program. 


d:\tpwin^owldnmns\sysinfo.pa3 


d:\tpwin\nwlriBmnn\f;rildemo.pas 


d:Vlpwlii\owldemosUiitileapp.pas 


program  MDIFileEditor ; 
<$R  MFILEflPP.RES> 
<$H  4096.  Ite96> 

uses  UObjects,  WinTypes,  UinProc: 
type 

{  Declar-e  TMDIFileftpp,  a  TAppli 
TMDIFileApp  -  object(TApplicati 
procedure  InithlainWindow ;  uir 


About  lurbo  Pascal 


TURBO  PASCAL 

FOR  witlDovys 


Copyiiqht''l991  by 
Bodond  Inlcinotionol.  Inc. 


▲  Create  Wniows  Applcatioiis  in  Wimiows.  The  Windows 
Integrated  Development  Environment  (IDE)  lets  you  create, 
edit,  compile  and  run  your  programs,  all  from  within  Windovis. 

<  Create  Windows  Resources  Visualy.  Using  the  Resource 
Toolkit,  you  can  visually  create  your  Windows  user  interfaces 
without  programming. 


r 


See  Vbur  Dealer  Today  or  Cal 
1-800-331-0877  Now. 

Current  owners  of  lUrbo  Pascal, 
caH  Borland 
for  a  special  offer!* 


TURBO  PASCAL 

F0«  WMDOWS 


I 


naoMSCAi 


CODE:  MF21 


BORLAND 

The  Leader  in  Object-Oriented  Programming  for  Windows  and  DOS 

*()llef  goodnUS  anlCanaitionty  Copyngn*  1991  Boitand   Bl  1396 
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New 
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MODEMS 

Adtech  Micro  Systems  added 
the  1 1 .5-ounce  Eternally 
Yours!  fax  and  modem  to  Its  PerfectFax 
family.  Tfie  $345  2,400/9,600-bps 
modem  features  MNP5  error  detection 
and  correction.  A  non-MNP5  version 
sells  for  $295.  The  portable  unit  lets 
users  schedule  fax  times  and  merge  fax 
files.  415-659-0756. 

Computer  Peripherals  has  released 
the  ViVa  9642e,  a  9,600-bps  modem 
with  V.42bis  data  compression,  error 
detection,  and  correction.  The  $695  unit 
has  a  maximum  throughput  rate  of 
38,400  bps  and  supports  both  leased 
and  dial-up  lines.  800-854-7600. 
805-499-5751. 

Dallas  Fax  has  introduced  the  2496 
Fax/Modem.  The  intemal  unit  contains  a 
9,600-bps  send/receive  fax  and  a  2,400- 
bps,  MNP5  data  modem.  The  $195  unit 
features  programmable  background 
faxing.  214-335-4329. 

Ven-Tel  is  shipping  the  Pocket  Modem 
with  Fax  24/96S.  Designed  according  to 
CCITT  V.22bis  specifications,  the  $1 89 
pocket-sized  unit  supports  full  duplex 
asynchronous  communication  at  2,400 
bps,  1 ,200  bps,  and  300  bps.  The  fax 
meets  the  Group  III  standard  at  9,600 
bps.  Ven-Tel  bundles  the  unit  with  Quick 
Link  II  Fax  software.  800-538-51 21 , 
408-436-7400. 

1-2-3  ADD-INS 
Intex  Solutions  has  released 
a  fixed-income  data  retrieval 
program  that  provides  spreadsheet 
users  with  a  permanent  link  to  financial 
data.  For  $95,  FIDO  imports  financial  in- 
formation into  your  Lotus  1-2-3, 
Symphony,  Quattro  Pro.  or  Microsoft 
Exce/ spreadsheet.  617-449-6222. 

PIzanno  and  Co.  has  introduced  two 
new  add-ins  for  Lotus  7-2-3  that  utilize 
the  3-D  technology  of  Release  3.1 . 

Geneva  Financial  Forecasting  uses 
quantitative  forecasting  techniques  and 
financial  rules  to  create  financial  plans. 
Geneva  Financial  Consolidation  includes 
automatic  currency  translations, 
consolidation  rules,  and  reporting 
capabilities.  617-935-7122. 


$79  Windows  Utility 
Schedules  Events  for 
Background  Operation 

iMaMl  You  can  now  arrange  for  unattended 
operation  of  both  Windows  and  standard  DOS 
programs  with  Aldia  Systems'  event  process- 
ing program — Time  After  Time.  This  $79.95 
Windows  application  lets  you  schedule  prede- 
termined times  and  dates  to  have  programs  run 
automatically. 

Especially  useful  for  programs  that  need  to 
run  routinely.  Time  After  Time  automates  ac- 
tivities such  as:  backing  up  workstation  data  to 
a  network  server,  uploading  or  downloading 
information  between  remote  locations,  or 
performing  compute-sensitive  tasks  such  as 
statistical  analysis  or  database  manipulation. 

Unlike  DOS  programs  that  require  a  TSR, 
Time  After  Time  manages  complex  program 
schedules  in  a  Windows  multitasking  environ- 
ment. This  capability  lets  you  .schedule  appli- 
cations as  necessary.  The  scheduled  program 
runs  in  the  background.  Users  can  also  sched- 
ule one-time  events  through  the  Windows  3.0 
calendar  program. 
List  Price:  Time  After  Time,  $79.95. 
Requires:  Windows  3.0,  DOS  3.3  or  later. 
Aldia  Systems  Inc.,  P.O.  Box  37634, 
Phoenix,  AZ  85069;  602-866-1786.  
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deskMinder  Enhances 
Windows  3.0  Program 
Manager  Tasks-^199 


IMbL4  A  ToolBook  application  designed  to 
make  the  Windows  graphical  user  interface 
even  easier,  deskMinder.  TechSoft's  front  end 
for  Windows  3.0,  lets  you  incorporate  and 
launch  both  Windows  and  non-Windows  ap- 
plications. Desk  drawers  are  the  metaphor 
used  to  represent  file  organization.  You  sim- 


Using  a  true  desktop  metaphor, 
deskMinder  presenXs  a  simple  way  to 
organize  your  files. 

ply  open  the  drawers  and  place  data  and  docu- 
ment files  into  folders.  You  can  move  files 
between  open  folders,  as  well  as  drag  folders 
between  open  drawers. 


The  program  is  fully  customizable,  letting 
users  create  custom  icons  for  their  specific 
applications.  It  offers  links  to  e-mail  and  file 
server,  mini  or  mainframe  PCs. 

In  addition,  deskMinder  still  lets  you  access 
Windows'  Calculator,  Clock,  Calendar,  Card- 
file, Cliplward,  Notepad,  File  Manager,  and 
Program  Manager. 

List  Price:  deskMinder,  $199.  Requires: 
2MB  RAM,  1.5MB  free  hard  disk  space, 
Windows  3.0,  DOS  3.1  or  later.  TechSoft 
Systems  Inc.,  1375  Kemper  Meadow  Dr., 
#11,  Cincinnati,  OH  45240-1650; 
800-825-8386,  513-825-8386.  
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Contact  Software  Links 
With  DBMSs,  Prints 
Envelopes,  Auto-Dials 


UAdM  PC  Answers  International  has  re- 
leased a  $95  contact  software  package,  UCAN, 
which  allows  users  to  browse  through  a  data- 
ba.se  using  any  of  the  following  tags:  names, 
addresses,  companies,  departments,  phones, 
voice/fax/extensions,  dates,  and  memos. 

Claiming  to  support  all  printers,  UCAN 
does  mass  printing  of  letters  or  labels,  and 
automatically  inserts  cities  and  states  accord- 
ing to  the  given  ZIP  code.  PC  Answers  pack- 
ages its  software  with  letter  libraries  for  stan- 
dard businesses,  insurance  agents,  and  real 
estate  agents.  In  addition,  UCAN  includes 
automatic  telephone  dialing,  on-line  help,  and 
basic  word  processing  capabilities. 
List  Price:  UCAN,  $95.  Requires:  51 2K 
RAM,  DOS  2.0  or  later.  PC  Answers 
International  Inc.,  1207  Grayland  St., 
Greensboro,  NC  27408;  919-274-7773. 
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DiskDupe  Pro  Formats 
And  Copies  Floppies 


NEW 


Micro  System  Designs  has  introduced 
DiskDupe  Pro  for  copying  floppy  disks.  Via  a 
pull-down  menu  interface,  the  $179  program 
formats  disks,  performs  byte-by-byte  com- 
parisons, stores  master  disk  image  files,  and 
copies  directly  from  a  5.25-inch  to  a  3.5-inch 
floppy  disk. 

DiskDupe  Pro  completely  reads  the  master 
disk  into  memory  and  onto  the  hard  disk  .  It 
then  makes  as  many  copies  as  needed  without 
having  to  reread  the  master  disk.  According  to 
Micro  System  Designs.  DiskDupe  Pro  dupli- 
cates 62  5.25-inch  disks  per  hour — 200  per 
hour  if  the  disks  are  already  formatted.  ■ 
List  Price:  DiskDupe  Pro,  $179. 
Requires:  256K  RAM,  DOS  2.0  or  later. 
Micro  System  Designs  Inc.,  4962  El 
Camino,  #204,  Los  Altos,  CA  94022; 
415-964-2844.  
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With  Quattro  Pro's  WYSIWYG,  what  you  see  onscreen  is  what  you  get  on  paper. 


Borland^  New  Quattro  Pro  ZJO 
WYSIWYG  and  WYShMoW! 


Quattro"  Pro  is  the  hottest  spreadsheet  on  the 
market.  Consistently  delivering  the  best  power  fea- 
tures: Multiple  worksheet  consolidation,  advanced 
publishing  and  1-2-3*  compatibility. 

Now  Quattro*  Pro  3.0 


adds  WYSIWYG,  plus 


Choose  from  a  spectacular 
library  of  fonts,  colors,  graphics 
and  clip  art  to  create  winning 
presentations.  There's  even 
slide-show  sound  and  transi- 
tion effects! 


tfrnillQBil  I«y««lllow  Co 


lllilllllllli 


Feature 

OuatlraPro 

1-2-3  r3.1 

1-2-3  r2.2 

"Live"  editable  WYSIWYG  spreadsheet 

Yes 

Yes 

No 

WYSIWYG  page  preview 

Yet 

No 

No 

Banner  (sideways-oriented)  printing 

Yin 

No 

No 

Print-To-Fir  autonnatically  on  a  page 

Yfes 

Yes 

No 

Backsolver  technology  built  in 

Vrs 

No 

No 

3-D  graphs  (ribbon,  step,  bar,  area,  pie) 

Vet 

No 

No 

Worksheet  zoom 

Ybt 

Yes 

No 

Draw  package  built  in 

Ykt 

Yes 

No 

Clip  art  library 

Yet 

No 

No 

a  theatre  full  of  graphics,  publishing  and  presentation 
features  that  will  dazzle  even  the  most  demanding 
audience.  And,  unlike  1-2-3 
r3. 1 ,  all  of  Quattro  Pro's  fea- 
tures, including  WYSIWYG, 
are  seamlessly  integrated 
into  one  set  of  menus,  greatly 
enhancing  easeof-use.  Just 
another  example  of  how 
Quattro  Pro's  advanced  techno- 
logy is  built  in . . .  not  tacked  on. 

1-2-3  Users! 
Upgrade  now  for  only  $129^ 

Join  the  more  than  3/4  million 
people  who  have  already 
switched!  And  for  an  addi- 
tional $4995,  you  can  get 
ProView,*  the  ultimate  pre- 
sentation toolkit. 

60-day,  money-back  guarantee. 
Order  today!  See  your  dealer  or 

CALL  NOW  1-800-331-0877 


New  Banner  and  Print-To-Fit 
printing  options  let  you  print 
reports  your  way. 


3fl 

QUATTROPRO 

BORLAND 


COOLWIZL 


Makers  of  Paradox,' Quattro'  Pro.  ObjeclVision.' Borland' ■ ,  TurboCf,  Turbo  Pascal"  and  Sidekick.' 
IncMts  100  aMtional  CGM  cl»  vt  Imagn.  20  prolnsloraUy  dnlgnad  dun  nyltt.  •  M  atoi  "tarn  w  prtunaUon  giMt.  aMM  Ms  ml  mads,  plat  SUM  mft  il  3 
iWt  atntM  pnctttliii  Iran  tiMM  tttf  ."  U|«n<K  pricing  m  U.1  Mian  and  g«M  M  U.$.  and  Canada  mfi.  Oaalar  pricn  m^r  mit.  CtpplfM  •mi  Maud.  ■  14«tA 
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Cl 


Improved 


Applause  II  Adds 
Screen  Shows 


BRIEFS 


CONNECTIVITY 

Network  General  has 

announced  the  availability  of 
the  Distributed  Network  Sniffer  {Uom 
$4,995  to  $10,995),  a  LAN  and  WAN 
diagnostic  tool  for  geographically 
dispersed  Ethernet  and  Token-Ring 
netw/orks.  It  provides  seven-layer 
analysis  and  communicates  with  SNMP- 
based  managers.  415-688-2700. 

Triton  Technologies  has  released 
Version  5.0  of  CO  Session  ($125),  its 
remote  LAN  access  program.  This 
release  offers  remote  mouse  operation, 
access  to  expanded  memory,  and 
compatibility  with  DESOview. 
201-855-9440. 

LANSystems  is  offering  LANSpool  Si 
($395).  a  special  version  of  its  print- 
server.  LANSpool.  optimized  for  the 
graphics  capabilities  of  Hewlett- 
Packard's  HP  LaserJet  IllSi. 
800-458-5267,  212-995-7700. 

US  Sage  is  now  bundling  Multisoft's 
Super  PC-KwA  disk-caching  software 
with  its  economical  Ethernet  LAN, 
l^alnLan  (starter  pack:  $525  for  64 
nodes.  Super  PC-Kwik  upgrade  price: 
$49).  The  company  claims  that  the 
addition  of  disk-caching  eliminates 
speed  problems  found  in  PC  Magazine 
tests  (First  Looks.  Ivtarch  12.  1991). 
800-999-6770,  407-331  -4400. 


ACCOUNTING 
Great  Plains  has  upgraded 
its  Great  Plains  Accounting 
Series  ($295  for  kernel,  modules  $795) 
to  include  enhanced  report  generation, 
unlimited  budgeting  and  history,  and 
automatic  transaction  allocation  in  the 
general  ledger  module.  Version  6.0  also 
adds  a  graphics  reporting  module  with  a 
macro  keystroke  recorder,  enhanced 
printing,  and  customizable  menus. 
701-281-0550. 

Macola  now  offers  Version  5.0  of 
Macola  Accounting  Software  ($1 95  for 
kernal.  modules  $795  and  $895).  The 
new  release  adds  a  graphical  interface, 
keyboard  macros,  graphing,  and 
password  protection.  New  components 
include:  invoice  processing,  a  notepad, 
an  inventory  item  history  report,  and 
serial/  lot  number  tracing.  800-468-0834, 
614-382-5999. 


IMPROVED 


Ashton  Tate's  presentation 
graphics  package.  Applause  II.  now  features  a 
screen  show  builder  and  runtime  compiler  to 
create  standalone  disk-based  presentations. 
Also  added  to  Version  1 .5  are  an  80,000-word 
spell-checking  dictionary,  full  LAN  support, 
encapsulated  PostScript  (EPS)  file  support, 
and  1 1  new  transitional  effects  including  tiles, 
melts,  and  drop  plates. 

A  new  multitasking  feature  allows  tog- 
gling up  to  12  different  DOS  applications 
within  Applause  II.  Applause  II  supports  LIM 
4.0  memory  management  to  access  expanded 
memory. 


I  nrcvruT  r  i  ^^^^B 

i»»iiJT  r  1  •*  tt>«-» 

tSI  r  I  i  3»lr.l 

mi.t  I  i  trip 


uriHi  rm\\t 
ai      rat  r 


!wrrr.L3t  r  nni«ai  r  wriSHt  r  irroom  r 
mmnt  r     nrMarii  r     iwwom  t     nrargm  r 


It 


Ashton-Tate's  Applause  uses  a 
spreadstieet  metaphor  to  build  desktop 
slide  shows. 

List  Price:  Applause  II,  Version  1 .5,  $495; 
upgrades  from  Version  1 .0,  $50;  upgrades 
from  Draw  Applause  and  Master  Graphics, 
$75;  network  access  pack,  $395;  network 
five-pack,  $995.  Requires:  51 2K  RAM, 
DOS  3.1  or  later.  Ashton-Tate,  20101 
Hamilton  Ave.,  Torrance,  CA  90509; 
213-329-8000.  

CIRCLE  «35  ON  READER  SERVICE  CARD  

Phar  Lap  DOS  Extender 
Uses  XMS 


IMPROVED 


Phar  Lap  Software  has  re- 
leased Version  3.0  of  its  J86IDOS  E.xtender 
Software  Development  Kit  (SDK).  The  pack- 
age includes  the  Phar  Lap  assembler,  linker, 
DOS  Extender  (Run  386).  and  protected  mode 
dehuggeT.PharLap'sVirtualMenwryMana^er 
(VMM)  is  available  as  an  option.  The  product 
is  now  XMS-compatible,  has  a  smaller  con- 
ventional memory  footprint,  and  with  the  VMM 
option,  allows  data  files  to  be  mapped  directly 
to  memory  without  file  calls  or  pointers. 

Phar  Lap  says  applications  built  with  Ver- 
sion 3.0  will  be  compatible  with  the  forthcom- 
ing MS-DOS  5.0  as  well  as  with  Windows  in 
Real  and  Standard  modes:  compatibility  with 
Windows/386  Enhanced  mode  will  be  added 
in  a  later  release,  according  to  Phar  Lap. 
List  Price:  Phar  Lap  386IDOS  Extender 


SDKVersion  3.0,  $495;  upgrades,  $150. 
Virtual  Memory  Manager.  $295;  upgrade, 
$25.  Requires:  80386-based  PC,  51 2K, 
DOS  3.0  or  later.  Phar  Lap  Software  Inc., 
60  Aberdeen  Ave.,  Cambridge,  MA  02138; 
617-661-1510. 

CIRCLE  43»  ON  READER  SERVICE  CARD 

MacLinkPlus  5.0  Adds 
50  New  File  Formats 


IMPROVED 


Data  Viz  has  added  50  file 
translation  paths  to  its  DOS/Macintosh  plat- 
form-linking packages,  MacLinkPluslTrans- 
lators  and  MacLinkPluslPC.  Version  5.0  adds 
support  for  Windows  applications  including 
Word  for  Windows  and  Windows'  .BMP  files. 
The  new  version  also  supports  MultiMate  4.0 
as  well  as  allowing  PCs  access  to  data  files  for 
the  Macintosh  applications  WordPerfect  2.0 
and  FrameMaker. 

MacLinkPlus  has  also  added  DOS  Mount- 
er, which  provides  direct  access  to  DOS  disks 
u.sed  in  the  Macintosh's  FDHD  Sujjerdrive. 
The  combination  of  new  file  filters  and  the 
DOS  Mounter  promises  the  transparent  trans- 
fer of  word  processing,  database,  spreadsheet, 
and  graphics  files  for  offices  using  both  PCs 
and  Macs.  MacLinkPluslPC  comes  with  addi- 
tional serial  cables  for  direct  file  transfers  to 
Macintoshes  without  Superdrives. 
List  Price:  MacLinkPlus/PC,  Version  5.0, 
$199;  MacLinkPlus/Translators,  $169; 
upgrades  $50.  Requires:  PC  with  51 2K 
RAM,  Macintosh,  DOS  2.1  or  later. 
DataViz  Inc.,  55  Corporate  Dr.,  Trumbull, 
CT  0661 1 ;  203-268-0030.  

CIRCLE  437  ON  HEADER  SERVICE  CARD 

Microsoft's  MASM 
Automates  Tasks 


IMPROVED 


Microsoft  has  added  pro- 
gramming productivity  features  that  provide 
task  automation,  intuitive  data  jumps  and  pointers, 
as  well  as  a  conversion  utility  for  C  header 
files  to  its  assembly  language  programming 
kit.  Macro  Assembler  6.0.  The  integrated 
development  environment  includes  a  source 
browser,  an  enhanced  CodeView  debugger, 
an  editor,  and  an  on-line  reference. 

Version  6.0  has  replaced  the  two-pass 
assembler  found  in  earlier  versions  with  n- 
pass,  enabling  faster  assembly  and  eliminat- 
ing phase  errors  and  assembler-generated  NOP 
statements.  The  system  supports  the  80486 
instruction  set  and  FLAT  memory  for  opti- 
mized 32-bit  programming.  A  conversion  utility 
ensures  compatibility  with  Versions  5-v.  ■ 
List  Price:  Microsoft  Macro  Assembler, 
Version  6.0,  $150;  upgrade  $75.  Requires: 
640K  RAM,  DOS  3.0  or  later.  Microsoft 
Corp.,  One  Microsoft  Way,  Redmond,  WA 
98052;  800-426-9400,  206-882-8080.  

CIRCLE  438  ON  READER  SERVICE  CARD 
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Prices  Reduced  on  the 
Dest-Supported  Systems 

in  the  Industry!  poge  for  details! 
Coll  Toll-Free  1-800-468-9044 


Introducing... 

Why  wait  2  or  3  weeks  for  your  new  computer? 
We  will  ship  it  todoy!  Guaranteed.  Take  your  pick 
from  our  nine  most  popular  configurations. 


Swon  466/25 

•  4MD  of  32-bit  RAM,  expandable  to 

16MD 

•  8K  internal  coche,  64K  secondary  cache 

•  100MD  IDE  hard  drive-17ms  access 

•  1 .2MD  5.25"  and  1 .44MD  0.5"  floppy 
drives 

•  DOS  4.01  installed 


Complete  1 00MB  Monochrome  System 


S3295 


Swon  366/33 

•  Intel  80386DX-33™ 

•  4m  of  32-bit  RAM 

•  64K  of  SRAM  cache 

•  200MD  IDE  hard  drive 

•  Dual  floppy  drives 

•  Swan  high-resolution  (1024  x  768) 


video  system 
•  DOS  4.01  installed 


NEW  LOWER  PRICE! 
Complete  200MB  VGA  Color  System 

eonflgurotion. . .  ovoUoble  nowl 


S0195 


386/33 

VIDEO  OPTIONS 

Indude  Monifor  6  Video  Adopref 

Drive  Options 

Mono 

14"  Rot 
AAono 

VGA 
Mono 

1024 
VGA 

w/IOOMO 
CI 7ms)  IDE 

$2095 

$2445 

$2595 

$2795 

W/200M0 
(16ms)  ID£ 

$2895 

$2945 

$3095 

$3195 

wMOOMO 

(1  Sms)  SCSI 

$3795 

$3845 

$3995 

$4195 

w/660MD(16  5mi) 
SCSI  or  ESDI 

$4395 

$4445 

$4595 

$4795 

S2745 


Read  What  The 
Industry  Experts 
Hove  To  Soy 
About  Swon... 


Swon  eorned  top 
honors   these  fotings 
meon  rhor  Swon 
monoged  to  moke  end 
keep  Its  users  hoppier 
thon  ony  other  PC 
monufocuter  ' 
—PC  Mogozine.  9/11/90 
Service  0  Reliobiliry 
Survey 


Swan's  486/25  o 
greet  machine  at  a 
neor  mythical  price 
If  someone  offers  o 
similor  configurotion 
for  less,  worry  obout 
the  quality 

— Computer  Shopper. 

10/90 


It  is  well  constructed, 
very  expendable,  and 
one  of  the  best  386SX 
performers  we've 
seen   an  excepiiono 
volue." 

— Computer  Buyer's 
Guide  and  Handbook 


Swan  366/25C 

•  Intel  80386DX-25™ 

•  4MD  of  32-bit  RAM  expandable  to 
16MB 

•  64K  of  SRAM  cache 

•  100MD  IDE  hard  drive-17ms  access 

•  1.2MB  5.25"  and  1.44MB  3.5"  floppy 
drives 

•  Swon  high-resolution 
(1024  X  768)  video  system 

•  DOS  4.01  installed 

NEW  LOWER  PRICE! 
Complete  1 0OMD  VGA  Color  System 

configurotkm...ovoilable  rtow! 


Swon  386/25 

•  Intel  80386DX-25™ 
Norton  SI  (v4.5):  26.3 

•  1MD  of  32-bit  RAM  expandable  to 
16MD 

•  50M0  IDE  hord  drive-1 7ms  access 

•  1 .2MB  5.25"  or  1 .44MB  3.5"  floppy 
drive 

•  High-resolution  (720  x  348)  mono 
video  system 


Complete  50MB  Monochrome  System 


S1695 


386/25 

VIDEO  OPTIONS 

Indude  Monitor  &  VMm  Adopwt 

Drive  Options 

Mono 

i4"nof 

Mono 

VGA 

Mono 

1024 
VGA 

w/SOMB 
(17rro)  IDE 

$1695 

$1745 

$1895 

$2095 

w/IOOMB 
(17rm)  IDE 

$1945 

$1995 

$2145 

$2345 

W/200MO 
(16(ra)  IDE 

$2445 

$2495 

$2645 

$2845 

2MD  Performance  System 

•  2MB  RAM,  50MB  (17ms)  hord  drive 

•  14"  color  monifor  &  VGA  cord  w/1MB 

•  Dual  floppies  •  Sv/on  mouse  v//pod 

•  DOS  4.01  &  Windows  3.0  installed 

^tt^^  ^  Mm     configurQfion...ovollobl0  nowl 

4MD  Power  System 

•  4MB  RAM,  100MB  (1 7ms)  hard  drive 

•  14"  color  monitor  &  VGA  cord  w/IMB 

•  Duol  floppies  •  Swon  mouse  w/pod 

•  DOS  4.01  &  Windows  3.0  installed 

figurollon.. 


W^^^  '  ^    configuroilon...ovQllobl»  nowl 


Swon  286/16 

•  80286  12/8  MHz 

•  1MB  of  16-bit  RAM  expondoble  to  8MB 

•  40MB  IDE  hard  drive  with  voice  coil 

•  1.2MB  5.25"  floppy  drive 

•  High-resolution  VGA  video  system 

•  Small  footprint  cose 

•  Utilities  software 

•  Enhanced  101 -key  keyboord 


Complete  40MB  VGA  Color  System 


conRgurolion. .  .ovallable  rtowl 


S1495 


1-800-468-9044 


Ci 


Swon  066SX 

•  Intel  80386SX-16'^' 
Norton  SI  (v4.5):  17.3 

•  Novell  Lobs  tested  and  approved 

•  1MD  of  16-bit  RAM  expondoble  to  8MD 

•  50MD  IDE  herd  drlve-17  ms  occess 

•  1 .2MD  5.25'  or  1 .44MB  3.5"  floppy 
drive 

•  High-resolution  (720  x  348)  mono 
video  system 


Complete  50MD  Monochrome  System 

S1295 


386SX/16 

VIDEO  OPTIONS 

Include  Monifof  6  Video  Adapter 

Drive  Options 

Mono 

1 4"  Flot 
Mono 

VGA 
Mono 

1024 
VGA 

w/SOmB 
(17mj)  I0£ 

S1295 

S1345 

H495 

$1695 

W/100MD 
(17nu)IDE 

11545 

i1595 

$1745 

$1945 

W/30QMB 
(16ins)IOE 

$2045 

i2095 

$2245 

$2445 

2MD  Performance  System 

•  2MB  RAM,  50MB  (17ms)  hard  drive 

•  14"  color  monitor  &  VGA  cord  w/IMB 

•  Dual  floppies  •  Swan  mouse  w/pod 

•  DOS  4.01  &  Windows  3.0  instolled 

J  4|  ^^^^^^  '^'llV-rTB^fiTf^X^^^ 


configurotion...ovoilobl»  now! 


4MD  Power  System 

•  4MB  RAAA,  1 00MB  ( 1 7ms)  herd  drive 

•  14"  color  monitor  &  VGA  cord  w/1MB 

•  Dual  floppies  •  Swan  mouse  w/pod 

•  DOS  4.01  6  Windows  3.0  instolled 

configuration... ovoiloble  nowt 

Call  for  details  on  our  20MHz  3665X1 

Swon  XT1 0 

•  10/4.77  MHz  8088-1 

•  640KRAM 

•  32MB  herd  drive-40ms  access 

•  360K  floppy  drive 

•  High-resolution  (720  x  348)  mono 
video  system 

•  1  SOW  Power  Supply 

•  640K  RAM 

•  Enhanced  101 -key  keyboord 

•  Recipient  of  Computer  Shopper's 
1990  Best  Buy  oword 

Complete  32MB  Monochrome  System 


The  systems  morked  with 
our  Swon  Express  symbol 

hove  been  built,  thoroughly 
tested,  pocked  and  ore 
ready  to  be  shipped  to  you 
todoy. 


Swan  Express  Guorontee 

If  we  ore  unable  to  ship  your 
credit-opproved  order  for  one 
of  the  Swon  Express  configura- 
tions on  the  some  day,  we  will 
pay  the  shipping  fee.  * 

•  Guorontee  only  opplies  to  orders  for  one  of  the 
nine  configurofloru  listed  while  they  remoln  In 
nock;  credit-opproved  orders  accepted  weekdoys 
prior  to  3pm  EST. 


ON-SITE 


2-YeQr  Warranty  With 

©Free  On-Site  Service 
Don't  settle  for  half  the  coverage.  We 
understand  ttfe  ImportarKe  of  keeping 
your  computer  up  and  running,  not  Just  for 
the  first  yeor,  but  long  ofter.  Our  devotion 
to  quality  manufacturing  plus  years  of  experience  hove 
enabled  us  to  double  the  worronty  on  all  Swan  286, 
386,  and  466  systems.  We  use  only  the  finest  compo- 
nents from  componies  such  as  Quantum,  Sony,  Conner 
and  Intel,  v^ich  has  substonriolly  increosed  the 
reliability  level  of  Swan  systems.  We  ore  extending  that 
confidence  to  you  with  o  worronty  thot  is  twice  as  long 
OS  most  computer  companies  offer. 

The  Swon  2-year  worronty 
Includes  free  field  service, 
which  is  provided  by  TRW,  with 
over  2(X)  service  centers  nationwide. 


$925 


iS=F1A4| 


'Acknowledging  that 
mail-order  customers  ore 
seeking  improved 
service  end  support  from 
every  monufocturer, 
Swon  Technologies  is 
doubling  the  worronty 
ond  on-site  service 
period  on  its  PCs  and 
monitors." 
—PC  Sources.  3/91 


1-800-466-9044 


Cci  Jlerial 


Peripherals 


Monitors 


Swon  VGA  15 

Our  professionol  multisconning  monitor 
features  non-interlaced  1024  x  768 
resolution  and  a  1 5*  anti-glare  screen.  It 
occepts  both  analog  and  digital  input. 
Other  features  include  .31mm  dot  pitch, 
auto  screen  sizing  and  tilt/swivel  base. 

$599 

Swon  1024  VGA  $399 
Swon  TTL  Monochrome  $89 


Video  Cords 

New!  Swon  VGA  Palette  Plus 

Delivers  32,763  colors  from  a  polette  of 
16,700,000!  With  1MD,  the  Palette  Plus 
supports  resolutions  up  to  1 024  x  768 
non-interlaced.  Includes  drivers  for 
WordPerfect  5.1,  AutoCAD,  851 4/A,  plus 
HiColor"  drivers  for  Windows  3.0. 

V//1MD  $199 
W/512K  $159 
W/256K  $139 

New!  Swon  Spectrum  VGA 

This  1 6-bit  cord  supports  640  x  480  reso- 
lution with  1 6  colors. 

$69 


Modems 


Swon  9600  Doud  Modem 

Ideal  for  high-volume,  high-speed 
tronsmissions.  Supports  the  v. 42  standard 
for  error-free  communicotion. 
Internoi/ExternQl  $429/$469 

Swon  2400  Baud  MNP  Modem 
InternQl/Extemol  $99/$  139 

Swon  2400  Baud  Modem 
Intemol/Extemo!  $75/$99 


Tope  Dockups 

New!  Swon  700MD  Tope  Backup 

Fast,  cost-effecrive  high-capacity  dofo 
storage,  with  doto  tronsfer  rotes  of  up  to 
1 2MD  per  minute.  Features  software  data 
compression,  Novell  compotibility  plus 
expanded  memory  support.  Requires 
data  compression  cord. 

InfernQl/ExternQl  $799/$999 

Swon  250MB  Tope  Backup 

Internol/ExtemQl  $319/$419 

Swon  1 20MB  Tape  Backup 
Internol/Extemol  $249/$349 

New!  Swon  SendFAX 

Now  you  con  send  faxes  directly  from 
your  PC  to  any  Group  III  compatible  fox 
machine  or  PC  Fox  at  9600bps.  The 
Hayes  compotible  modem  communicotes 
at  2400,  1200,  and  300  bps.  Includes 
DitCom  software. 

$109 

New!  Swan  Elite  Keyboard 

This  keyboard  offers  1 30  keys,  built-in 
colcualtor,  eight  arrow  keys  and  a  turbo 
key. 

$99 


Two  yeor  Warranty  With 
Free  On-site  Service^^ 

Don't  settle  for  holf  the  coverage. 
I  We  understand  the  importonce  of 
keeping  your  computer  up  ond  running, 
not  just  for  the  first  yeor,  but  long  after. 
Reld  service  is  provided  by  TRW,  o  leoder 
in  computer  maintenance,  with  over  200 
service  centers  notionwide. 

^odditionol  mileoge  chorg«s  moy  oppty 

30-Day  Money-Bock 
Guarontee 

If,  for  ony  reason,  you're  not 
sotisfted  with  ony  Swan  brond  product, 
return  it  within  30  days  for  a  refund. 


QUICK  On-Line  Shopping 
''j|T*J  Swan  Online  is  being  extended 
^^^^  to  include  product  informorion 
SHOP  and  order  taking  capability. 

Special  Progroms  for 
Corporate  &  Education 
Customers 

A  special,  dedicoted  soles  team  serves 
the  unique  needs  of  our  growing  base  of 
corporate  and  education  customers. 

Swan  Now  On  GSA  Schedule 

Government  customers  con  coll  our 
government  hotline  800-533-1 131  toll- 
free  for  information  on  GSA  approved 
pricing  for  Swon  products. 


oral  Technical  Support  Is 

DMr    Open  Every  Day 
OCR  Our  award  winning  Technical 
^^^^  Support  is  now  ovoiloble  every 
doy,  365  days  a  yeor.  Our  Tech  Support  is 
open:  Mon-Fri  9am  to  9pm,  Sot  ond  Sun 
9om  to  5pm  EST. 

Direct  Access  to 
Tech  Support 

Just  coll  800-468-7926  toll  free 
for  direct  connection  to  Swon's  Tech 
Support  Deportment. 

Mon-Fri:  Som  to  1 1  pm 

Sof:  10om  to  8pm 
Sun:  12pnri  to  8pnn  EST 


Coll  For  Your  Free  Cotolog 


No  surchorg«  on  aedtt  cord  orders.  •  Your  cord  Is  ror  chorged  unrtl  your  order 
Is  shipped.  •  Sofrwore  or  occessories  orders  over  i  1 00  and  ur>der  6  lbs  will  be 
shipped  FedefOl  Express.  •  Orders  for  irvsfocK  ttemj  recetved  before  3  pm  EST 
will  be  shipped  same  day. .  orxJ  eoch  order  is  insured  ot  no  cost  to  you!  •  3% 
or  (5  mtnlmum  for  UPS  Grour>d.  Coll  for  shipping  charges  oo  Express  Air.  APO, 
FPO.  AK.  HI  orxJ  oil  foreign  orders.  •  If  pon  of  your  order  Is  bockordered.  the 
remainder  will  be  shipped  UPS  Ground.  •  Allow  2  weeks  for  oil  cf>ecks  to  cleor. 
■  ALL  SALES  ( except  Swon  products)  ARE  FINAL  Items  rerunwd  must  be  os-new, 
wtihout  modification  or  domoge.  All  worronry  cords.  morHJols,  and  pockogir>g 
morerlol  must  be  irKluded.  Kerum  shipping  must  be  pre-paid  ond  insured, 
beortng  on  RA*  on  the  shipping  label .  *  Shippirtg  and  upgrade  fees  ore  r>on- 
refundobte.  •  Defecrtve  Items  reploced  or  repoired  ot  our  disaetion.  •  PA 
dellver^s  odd  6%  soles  lox.  •  Prtces  (r  terms  subject  to  chonge  without  notice. 
•  Products  moy  differ  from  photos.  •  TRW  service  ovoiloble  for  continental  U.S., 
Puerto  Rko  Qr>d  Howoii— oddifional  mileage  charges  may  oppty. 


3075  Research  Drive  Is="A4| 
Store  College,  PA  16801 

1-800-468-9044 
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Reviews  of  the  Latest  Books  for  the  PC  User 


Adobe  Redefines  PostScript  with  a 
New  Edition  of  Its  Red  Booli  Edition 


The  PostScript  Lan- 
guage Reference  Man- 
ual is  the  first  major 
revision  to  the  origi- 
nal "red  book"  from 
Adobe  Systems,  and 
if  you  are  now  a  Post- 
Script programmer,  or 
are  thinking  of  becom- 
ing one,  this  book  is 
exactly  what  you  need. 

The  most  important  new  fea- 
ture to  the  red  book  is  the  inclu- 
sion of  every  update  and  exten- 
sion to  PostScript.  At  the  top  of 
the  list  is  Level  2,  the  most  re- 
cent changes  to  the  PostScript 
language.  Level  2  came  about 
through  the  evolution  of  the  lan- 
guage as  it  relates  to  new  techno- 
logies. PostScript  could  not  have 
anticipated  changes  in  the  mar- 
ketplace or  the  plethora  of  graphic 
arts  product  introductions.  To 
keep  pace,  Adobe  extended  the 
original  PostScript  language.  These 
extensions  cover  areas  such  as 
color  print  devices  utilizing  the 
CMYK  (cyan,  magenta,  yellow, 
black)  process  color  model. 
Extension  operators  that  were 
included  in  separate  "white 
papers,"  such  as  setcmykcolor. 
now  are  included  in  the  operator 
defmitions  within  Level  2. 

Display  PostScript,  the  lan- 
guage extension  that  addresses 
computer  displays,  is  also  cov- 
ered within  the  new  red  book. 
Currently  only  a  small  number 
of  devices  support  this  branch  of 
the  language.  Included  in  the 
supported  jjroduct  list  is  the  NeXT 
computer.  Programmers  that  wish 
to  have  true  WYSIWYG,  look 
no  further.  The  language  instruc- 
tions to  the  display  interpreter 
are  transportable  to  the  printer's 
interpreter.  There  is  obviously 
no  better  one-to-one  relationship. 

Overall,  Adobe's  book  is  well 
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betical  listing  of  the 
language  operators  and 
error  messages,  as 
would  be  expected. 
New  additions  include 
a  few  graphical  icons 
that  help  identify  those 
operators  that  are  ex- 
clusive to  Level  2  Post- 
Script interpreters,  or 
to  Display  PostScript. 

As  the  market  continues  to 
move  toward  color,  PostScript 
also  expands  to  meet  the  needs 
of  developers  addressing  this  area. 
The  CIE  color  space  model  has 
been  included  in  this  level  of 
PostScript.  The  book  contains  a 
good  number  of  theoretical  and 
programming  examples  to  help 
the  reader  understand  the  1937 
color  model. 

With  color  coming  on  strong 
in  the  nineties  and  color  scan- 
ning being  a  part  of  that  move- 
ment, PostScript  needed  a  few 
new  ways  to  handle  huge  files. 
Level  2  has  added  some  com- 
pression standards  that  are  chip- 
level  compatible.  The  PostScript 
Language  Reference  Manual 
reviews  these  compression  types 
and  the  language  hooks  to  them. 

The  Encapsulated  PostScript 
(EPS)  file  format,  now  in  Ver- 
sion 3.0,  is  outlined  as  well. 
Examples  are  offered  that  illus- 
trate the  creation  of  an  EPS  file 
with  an  attached  TIFF  image. 
Finally,  if  you  were  hoping  to 
get  the  inside  infomiation  on 
Adobe's  previously  proprietary 
type  1  font  specifications,  it's 
not  here.  The  documents  for  that 
font-handling  information  are 
available  from  Adobe  directly. 

Since  both  the  original  and 
this  newer  version  of  the  red 
book  are  written,  tested,  and 
authorized  by  Adobe,  you  can- 
not pass  this  one  up  as  the  au- 


organized.  It  contains  an  alpha-     thoritative  source  for  informa- 


tion. The  red  book's  foreward  is 
written  by  John  Wamock  and 
Charies  Getsche,  the  two  found- 
ers of  the  PostScript  page  de- 
scription language.  With  all  this 
credibility,  the  PostScript  Lan- 
guage Reference  Manual  is  the 
end-all  reference  to  the  PostScript 
language. — Gerard  Kunkel 

PostScript  Language 
Reference  Manual,  Second 
Edition 

by  Adobe  Systems  Inc..  $28.95. 
Addison-Wesley,  Reading,  MA 
01867:617-944-3700. 
ISBN:  0-201-18127-4 
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"Master  C  "  Tutorial 
Offers  Solid 
Fundamentals  for 
C  Programming 

The  Waite  Group's  Master  C  is  a 
book-and-disk  set  that  purpwrts 
to  be  "revolu- 
^£Hl^^H  tionary"  and  "to 
turn  your  PC  into 
a  sophisticated  C 
instructor."  It  is 
remarkable  in- 
stead for  how  well 
its  lessons  adhere  to  sound,  tra- 
ditional programming  concepts, 
and  how  well  its  implementation 
enforces  them.  The  book  itself  is 
almost  an  aside  to  the  Master  C 
software  tutorial.  Most  of  the 
book  is  a  brief  reference  to  the  C 
language.  The  rest  introduces  the 
on-disk  program,  and  helps  you 
install  it  and  get  started. 

The  Master  C  program  al- 
lows you  to  follow  a  15-chapter 
tutorial  that  the  authors  claim 
will  take  31  hours  to  complete. 
You  can  also  go  directly  to  a 
question  you  might  have  about  a 
language  concept  by  querying 
the  program's  glossary  for  defi- 
nitions and  relevant  lessons. 

In  the  tutorial  you  are  pre- 
sented with  important  program- 


ming concepts,  then  tested  on 
them.  You  are  asked  a  question, 
and  you  must  type  the  answer. 
This  consistent  reinforcement  is 
a  sound  teaching  approach.  It 
seems  that  what  is  referred  to  as 
"revolutionary"  is  a  rudimen- 
tary parser  that  allows  you  to 
answer  questions  in  free-form 
text,  even,  or  so  the  book  pro- 
claims, to  misspell  your  answers. 
The  parser  somehow  (magically) 
knows  if  you  are  correct.  It  is 
supposed  to  know  enough  from 
your  answers  to  suggest  you  lake 
a  remedial  lesson  (if  your  an- 
swer is  way  off  base)  or  to  show 
you  pick  lists  (if  your  answer  is 
close  but  inexact). 

We  found  that  the  parser  was 
unable  to  decipher  spelling,  how- 
ever. It  did  not  recognize  "wriet" 
as  "write,"  nor  "STDIO.H"  when 
it  was  spelled  "STIDO.H." 
Typing  "outpu"  got  the  reply, 
"Right  so  far.' '  which  was  help- 
ful but  a  bit  ambiguous.  Its  sug- 
gestions to  retreat  were  about  as 
accurate  as  its  spell-checker,  and 
there  is  no  way  to  correct  mis- 
spellings, except  to  retype  the 
entire  answer. 

Even  if  you  don't  care  for  the 
gimmicky  interface,  there  is  much 
to  recommend  Master  C.  The 
lessons  are  wonderful  tutorials 
on  programming  and  the  C  lan- 
guage. Whether  you  are  new  to 
the  language,  to  programming, 
or  just  in  need  of  a  refresher 
course,  you'll  find  Master  C  of 
value.  Since  the  substance  of  the 
lessons  comes  from  the  Waite 
Group's  New  C  Piimer  Plus,  you 
may  choose  substance  over  form 
entirely,  if  you  wish. 
— Rick  and  Sue  Ayre 

Ttie  Waite  Group's  Master 
C:  Let  tfie  PC  Teach  You  C 

by  Mitchell  Waite,  Stephen  Praia 
and  Rex  Woollard,  $44.95.  Walle 
Group  Press,  Mill  Valley.  CA  94941 ; 
415-331-0575.  ISBN:  1 -878739-00-x 
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More  Than  Just  A  Great  Price! 


486/25  $2,599 

"In  terms  of  general  performance  the  ACMA  is  a 
prince  among  peers."  "...faster  than  the  rest  of  the 
machines  in  the  pack."  "...the  ACMA  486/25  repre- 
sents a  good  value  in  a  top-end  machine." 


m 


Features; 

♦  Intel  80486/25MHZ  CPU 

♦  4MB  RAM  expandable  to  16MB 

♦  64K  Cache 

♦  1.2MB  &  1.44MB  floppy  drives 

♦  80MB  IDE  hard  drive 

♦  14"  VGA  monochrome  monitor 

♦  16-bit  VGA  card  with  51 2K 

♦  Built-in  math  co-processor 

♦  2  serial,  1  parallel  &  1  game  port 

♦  101  enhanced  keyboard 

♦  1  year  TRW  on-site  service  $45 

♦  MS-DOS  4.01  loaded  on  system 

♦  FREE  shipping  in  the  continental  U.S. 


$2,899  List  Price 


i.  
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386/33  $1,899 

BEST  BUY  AWARD!  "The  Acma  is  an  excellent 
value,  providing  quality,  expandability,  and  very 
good  performance  at  a  very  reasonable  price."  "The 
386/33M  Corporate  Workstation  is  a  good  choice  for 
almost  any  high-end  appUcation  you  might  need  to  riin." 


Features: 

Intel  80386/33MHZ  CPU 
4MB  RAM  expandable  to  8MB 
64K  Cache 

1.2MB  &  1.44MB  floppy  drives 
80MB  IDE  hard  drive 
14"  VGA  monochrome  monitor 
16-bit  VGA  card  with  5 12K 
Math  co-processor  socket 
2  serial,  1  parallel  &  1  game  port 
101  enhanced  keyboard 
1  year  TRW  on-site  service  $45 
MS-DOS  4.01  loaded  on  system 
FREE  shipping  in  the  continental  U.S 


$2,199  List  Price 


Novell  Certified! 


386/SX  Only  $895! 

♦  80386/SX-16MHzCPU 

♦  2MB  RAM  expandable  to  8MB 

♦  1.2MB  5.25-inch  floppy  disk  drive 

♦  Monochrome  monitor  with  stand 

♦  Four  16-bit  &  one  8-bit  expansion  slots 

♦  Built-in  IDE  hard/floppy  controller 

♦  80387SX  math  co-processor  socket 

♦  101  key  enhanced  keyboard 


100%  Satisfaction  Guaranteed! 

Call  Today  800-456-1818 

Corporate  Accounts  Call  Toll-Free  800-456-8809 
9am-1  Opm  M-F  &  1 1  am-7pm  Sat  (EST) 


^BCOMPUTERS,  INC.^^ 

>1cma 


1 1 7  Fourier  Ave. ,  Fremont,  OA  94539  (415)623-1212(415)  62^061 8  Fax 
Ml  prices  and  spedficalioris  are  subject  k>  cfiange.  Please  cal  lor  ccmpMs  details 
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A  Programmer's  Look 

Inside  Super  VGA  Architecture 


Advanced  Programmer's 
Guide  to  Super  VGAs:  The 
Advanced  Programmer' s 
Graphic  Library  Volume 
i7  is  the  follow-up  by  George 
Sutty  and  Steve  Blair  to 
their  original  advanced 
guide  on  EGA  and  VGA  .  In  this 
case.  Volume  II  quickly  moves 
from  the  basics  right  into  Super 
VGA,  the  book's  focus. 

Since  the  fundamental  archi- 
tecture of  Super  VGA  is  identi- 
cal to  IBM's  VGA,  Sutty  and 
Blair  concentrate  on  how  to  take 
advantage  of  the  higher  color 
and  resolution  that  Super  VGA 
has  to  offer.  This  requires  a  greater 
amount  of  display  memory  than 
is  found  in  the  standard  IBM 


VGA.  Accessing  this  larger 
display  memory  area  re- 
quires some  type  of  memory 
paging  mechanism  (simi- 
lar to  the  way  EMS  mem- 
ory works).  Since  each 
Super  VGA  chip  set  manu- 
facturer implements  this  paging 
mechanism  differently,  Sutty  and 
Blair  explain  memory  paging  in 
detail,  getting  into  the  specifics 
of  each  chip  set's  memory  pag- 
ing scheme. 

At  598  pages,  the  topic  is 
well  organized,  skimming  the 
fundamentals  of  VGA  with  chap- 
ters on  VGA  display  modes,  VGA 
architecture,  registers,  and  ROM 
BIOS,  and  then  moving  quickly 
into  Super  VGA  architecture.  Sutty 


and  Blair  cover  all  the  major 
vendor's  chip  s^  including:  Ahead 
Systems,  ATI  Technologies,  Cimis 
Logic,  Chips  and  Technologies, 
Genoa  Systems  Corp.,  Headland 
Technology  (Video  Seven),  Tri- 
dent, Tseng  Laboratories,  West- 
em  Digital^aradise,  and  ZyMOS. 

In  addition,  Sutty  and  Blair 
provide  a  1 .2MB  disk  full  of  4-, 
16-,  and  256-color  memory  and 
drawing  routines  that  are  easy  to 
follow.  The  authors  customize 
these  examples  for  each  chip  set 
to  perform  the  outlined  func- 
tions. The  software  is  written  en- 
tirely in  macro  assembler  (MASM), 
hence  it  is  u.sable  with  most  high- 
level  languages  with  little  or  no 
modification.  The  code  is  the 
ultimate  strength  of  this  guide. 

In  the  Advanced  Program- 
mer's Guide.  Sutty  and  Blair 
concentrate  their  efforts  on  Super 
VGAs.  They  assume  that  if  you 
really  want  to  know  about  EGA 
and  basic  VGA,  you'll  get  their 
first  book  on  the  subject.  They 


do  a  thorough  (if  somewhat  brieO 
job  on  VESA,  and  the  VESA 
BIOS  from  a  programming  stand- 
point; most  of  the  coverage  here 
is  in  the  form  of  code,  not  in 
textual  descriptions.  Appendices 
summarize  the  regular  VGA  video 
BIOS,  VGA  registers,  and  stan- 
dard VGA  modes,  and  the  au- 
thors also  provide  a  glossary  of 
terms  and  a  directory  of  video 
manufacturers. 

If  you  need  a  book  that  deals 
specifically  with  Super  VGA, 
Sutty  and  Blair  do  a  fine  job  of 
covering  the  topic  in  detail,  par- 
ticularly its  code  examples.  These 
alone  make  the  $44.95  cost  of 
the  book  an  excellent  value. 
—Robert  W.  Kane  ■ 

Advanced  Programmer's 
Guide  to  Super  VGAs 

by  George  Sutty  and  Steve  Blair, 
$44.95.  A  Brady  Book,  Simon  & 
Schuster.  New  York,  NY  10023; 
800-624-0023,  212-373-8093. 
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Presenting  H^dlywood .  Ife  where 
your  idea  can  become  a  star. 


Some 

I^^S*  presentation 
^  packages  don't 
^  A  take  your  ideas 

1^  *  very  £ar.  And 
^       even  if  they 
^^miHBPP^  do,  chances 
are  prottv  good  it  won't  be  exactly 
where  you  want  to  go. 

Presentations 
Made  Simple. 

But  now  there's  Hollywood!" 
A  whole  different  kind  of  presen- 
tation tool  that  makes  it  easy  for 
anybody  to  create  complete  pre- 
sentations with  real  star  quality. 
The  steps  are  quick,  simple — even 


fun.  First,  Hollywood  has  an 
integrated  oudiner  to  help 
you  organize  your  thoughts. 
Next,  you  select  a 
look  from  a 
variety  of 
exciting 
templates 
designed  by 
professional 
graphic  artists. 
Then  Hollywood 
gives  you  an  over- 
view feature  and  lets  you 
view  and  edit  your  entire  presen- 
tation as  a  whole,  not  just  page  by 
page,  so  even  sweeping  changes 
aren't  a  big  deal.  And  finally,  you 


I 


can  produce  your  award-winning 
output  in  any  combination  of 
slides,  overheads  or  hard  copy.  Or 
for  some  real  show  biz,  present  it 
in  a  lively  screen -show  format. 
Hollywood  runs  in  the 
Windows"  3.0  environment 
and  gives  you  a  support- 
ing cast  of  fully  scalable 
fonts,  dynamic  special 
effects,  a  comprehensive 
spellchecker  and  more.  And 
because  it's  compatible 
with  most  popular 
graphics  and  spread- 
sheet software, 
importing  and  chang- 
ing data  is  easy,  too. 


★ 

Sneak  Preview! 

★ 

★ 

FREE  DEMO 

* 

★ 

Fof  your  Hollywood  diskette, 

* 

★ 

call:  1 800 IBM-7699 

★ 

In  Canada  ca"  1  800  465-1234 


Take  the  first  step.  Try  Hollywood 
and  give  your  ideas  the  big  break 
they  deserve. 


IBM  IS  a  regisMlwllmdefnark  and  Hollywood  >s  a  InNtamark  ot  International  BusviMS  Machines  Corporation 
Windows  IS  a  vaOaiMtk  ot  Mcfo&oti  Corporation  ^1991  IBM  Corp 
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Zortech's  DOS  386  C++: 

A  Speedy  and  Powerful  Compiler 

Zortech's  new  DOS 
386  C++  Developer's 
Edition  is  DOS's  first 
32-bit  native-code  C 
and  C++  compiler.  It 
is  based  on  Zortech's 
successful  16-bit  DOS 
C  and  C++  compiler, 
which  was  the  first 
native-code  C++  com- 
piler on  the  PC.  DOS  386  C++ 
is  available  only  in  a  pricey  $995 
Developer's  Edition,  which  in- 
cludes the  compiler,  a  32-bit 
symbolic  debugger,  the  Zortech 
Workbench  programming  envi- 
ronment, miscellaneous  utilities, 
C++  class  libraries,  Zortech  Rash 
Graphics  library,  and  source  code 
to  the  class  libraries  and  the  C 
library.  The  32-bit  applications 
that  it  produces  will  operate  only 
on  386  and  486  systems,  though 
the  compiler  itself  will  operate 
on  any  DOS  system.  You  will 
also  need  the  $495  Phar  Lap 
386IDOS  Extender  SDK.  If  you 
want  to  distribute  your  32-bit 
applications,  you'll  need  Phar 
Lap's  BIND386  utility  as  well. 

Like  the  other  established  32- 
bit  C  compiler  vendors  such  as 
MetaWare  and  Watcom,  Zortech 
claims  that  DOS  386  C++  is 
compatible  with  most  C  code 
written  for  16-bit  DOS  C  com- 
pilers. However,  whereas  the  other 
32-bit  C  compilers  are  traditional 
command  line  compilers,  DOS 
386  C++  is  a  complete  software 
development  environment. 

DOS  386  C++  installs  easily 
and  consumes  about  6MB  of  disk 
space.  You  can  place  Zortech's 
32-bit  compiler  in  the  same  di- 
rectory as  its  16-bit  compiler  and 
choose  between  32-  and  16-bit 
code  generation  using  command 
line  options.  This  makes  it  easy 
to  produce  simultaneous  builds 
of  your  application  in  both  forms. 
Unfortunately,  this  important  ca- 


pability isn't  well  docu- 
mented. 

In  fact,  Zortech's 
documentation  is  the 
weakest  part  of  the 
package,  imperfectly 
adapted  from  the  16- 
bit  product.  It  contains 
too  little  32-bit-specific 
information  and  too 
many  16-bit  citations  that  are  no 
longer  correct.  An  example  of  the 
former  is  the  lack  of  information 
on  the  32-bit  compiler's  far-pointer 
type,  which  is  a  48-bit  pointer 
used  on  the  386  during  protected- 
mode  operation  to  address  seg- 
ments other  than  the  current  one. 
An  example  of  the  latter  is  the 
description  of  the  MK_FP  rou- 
tine, which  shows  a  16-bit  pointer 
manipulation  that  is  incorrect  for 
the  32-bit  compiler. 

One  of  the  Zortech  compiler's 
strongest  aspects  is  its  global  op- 
timizer. Based  on  the  battle-tested 
16-bit  optimizer,  the  32-bit  op- 
timizer significantly  improves  the 
quality  of  the  generated  code.  In 
one  test,  a  task  that  took  32  sec- 
onds using  unoptimized  386  code 
became  a  25-second  task  when 
the  optimizer  was  used.This  same 
code,  when  compiled  and  opti- 
mized by  the  16-bit  compiler,  took 
about  29  seconds.  Most  code 
.speeds  up  significantly  when 
converted  to  32-bit. 

You  may  be  wondering  how 
hard  it  is  to  convert  traditional 
C  or  C++  code  to  the  32-bit  Phar 
Lap  environment.  Source  code 
that  doesn't  have  PC  hardware 
dependencies  and  that  hasn't  been 
contorted  by  DOS's  640K  limi- 
tation is  easy  to  convert.  Unfor- 
tunately, such  code  is  not  the  rule. 
Most  DOS  programs  have  subtle 
subterfuges  for  dealing  with  the 
limited  memory  space,  and  most 
have  numerous  hardware  depend- 
encies. Phar  Lap  has  taken  care 


of  all  of  the  traditional  (and  many 
not-so-traditional)  DOS  Interrupt 
2Ih  calls,  and  Zortech  supplies 
libraries  for  character  display, 
graphics,  and  the  mouse. 

But  that  leaves  many  BIOS 
calls,  timer  and  keyboard  han- 
dlers, network  interfaces,  hard- 
ware interrupts,  and  other  items 
that  you  must  manage  yourself. 
Although  the  techniques  are 
spelled  out  in  the  Phar  Lap  docu- 
mentation, Zortech  could  be  more 
helpful  with  standard  operations. 
For  instance,  there  are  a  dozen 
or  so  Phar  Lap-spwcific  service 
requests,  but  Zortech  doesn't 
supply  a  C  interface  for  them. 

The  Zortech  Workbench  is  an 
alternative  to  the  traditional 
command  line  control  of  the  edit- 
compile-debug  cycle.  The  Work- 


using  the  full-power  version  of 
the  compiler.  Make  facility,  or 
debugger.  The  advantage  of 
Borland's  approach  is  that  there 
is  no  delay  switching  from  one 
task  to  another,  and  the  overall 
look  and  feel  is  superior. 

The  Zortech  symbolic  debug- 
ger, which  is  easily  accessible  ftxjm 
the  Workbench,  has  been  s-pecially 
engineered  for  the  Phar  Lap 
environment.  It  is  a  simple-to- 
use  multiwindow  debugger.  The 
three  standard  window  panels 
show  the  current  program  source 
code,  the  global  variables,  and 
the  current  local  variables.  Of 
course,  other  views  are  possible. 

Zortech's  DOS  386  C++  is  a 
convenient  entree  to  the  32-bit 
milieu,  especially  if  you're  already 
using  its  16-bit  predece.s.sor.  There 


Zortech's  DOS  386  C++  is  a  convenient 
entree  to  the  32-blt  milieu,  especially  if 
you're  already  using  its  16-bit  predecessor. 


bench  is  a  multiwindow  editor 
that  lets  you  compile  your  code, 
examine  the  compiler  messages, 
run  your  application,  call  forth 
the  debugger,  and  so  on.  The  built- 
in  help  system  explains  how  to 
use  the  Workbench,  but  it  does 
not  cover  the  C  or  C++  language 
or  the  library  routines.  To  get  help 
with  these,  use  Zortech's  help 
TSR.  The  Workbench  also  con- 
tains a  pair  of  source  code  brow- 
sers, so  it  is  easy  to  find  things. 

Unlike  the  Borland  develop- 
ment environment,  in  which  the 
compiler  and  a  simple  debugger 
are  built  in,  the  Zortech  Work- 
bench is  more  like  an  editor 
extended  to  make  accessing  your 
other  programming  tools  conven- 
ient. The  advantage  of  the  Zortech 
approach  is  that  you're  always 


are  too  many  mistakes  in  the  docu- 
mentation, and  there  are  the  usual 
rough  spots  that  come  with  any 
new  product.  But,  overall,  it  is  a 
reliable  32-bit  compiler,  with  a 
useful  programming  environment, 
a  good  debugger,  and  an  impres- 
sive code  optimizer. 
— Kaare  Christian  ■ 

Zortech  's  DOS  386  C++ 
Developer's  Edition 
Version  2.1 

List  Price:  $995.  Requires:  80286- 
based  PC  or  higher,  hard  disk  with 
6MB  free  space,  Phar  Lap's 
386|DOS  Extender.  Phar  Lap's 
BIND386  utility  to  distribute 
applications.  Zortech  Inc.,  4-C  Gill 
St..  Woburn,  MA  01 801; 
61 7-937-0696. 
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Serving  the 
computer  world 
since  1984 


COMPUDtHE  286-12 


1-year 
warranty 


80286. 12MHz 
1MB,  0  wait  state 
1 .2  MB  5%"  Drive 
IDE  HD  controller 
101  keyboard 
8  expansion  slots 

$395 


COMPUDYME  386SX-16 

80386SX,  16MHz 
1  MB,  0  wait  state 
1.2MB  5y4"  Drive 
IDE  HD  controller 
101  keyboard 
7  expansbn  stots 


sxpansion  st 

$619 


COMPUD9ME  386-25C 

80386,  25MHz 
1MB,  32K  cache 
1.2  MB  51/4"  Drive 
IDE  HD  controller 
101  keyboard 
7  expansion  slots 

$979 


12"  Amber 
720x350 


14' VGA  Color 
.41  dp  640x480 


1-year 
warranty 


12'  Amber 
720x350 


14*  VGA  Color 
.31  dp  800x600 


1-year 
warranty 


12"  VGA  White  14-  VGA  Color 
640x480    .41  dp  640x480 


40MB  28ms 

$745 

$969 

40MB  28ms 

$969 

$1195 

89MB  19ms 

$879 

$1099 

89MB  19ms 

$1099 

$1329 

124MB  19ms 

$979 

$1199 

124MB  19ms 

$1199 

$1429 

21 1MB  15ms 

$1239 

$1465 

211MB  15ms 

$1459 

$1689 

$1399 

$1589 

$1539 

$1725 

$1639 

$1825 

$1899 

$2085 

386SX-16  S 


386SX-16 


B0386SX,  16MHz,  CD  ROM  w/ 
Compton's  Britannica  software, 
1MB  RAM,  5%"  and  3W  drives, 
40  MB  hard  drive.  Hyper  DOS, 
.41  VGA  color  monitor  and  card, 
Lotus  Works  Software,  1  year 
on-site  warranty,  (no  substitutions) 

$1 799^0 


Monitors 


Compudyne  14/800 

14"  VGA  Color 

.31  DP  {tOQO 
800x600  ^^OV 


Compudyne  14/1 024V 

14"1 024x768,  .28DP   $339 

I  Compudyne  14/640V 

14"  640x480,  .39DP    $249 

ILT1 12"  mono    $75 

1460AVGAmono14"   $115 

I  NEC  Multisync  3D  VGA   $619 

[Sony  1304 VGA  1 024x768  $629 

CompUSER,  Inc. 

15151A  Surveyor  Addison,  TX  75244 
1-214-702-0055 
1-800-932-2667 
FAX  (214)  702-0300 


Video  Card  Inciuded!  Fully  Tested! 


40MB  28ms 

89MB  19ms 

124MB  19ms 

21 1MB  15ms 
Video  Card  Included!  Fully  Tested! 


Graphics  Cards       Printers  with  Free  cables! 


ATIBasicVGA16   $75 

VGAWonder  256  Plus   $179 

Compudyne  VGA  640x480   $65 

VGA  1024x768, 51 2K  $89 

Sigma  VGALegend  1MB  $239 

SuntekMGPlllMono  $25 

STB  Powergraph  256K  $129 


Storage  Devices 


^Seagate  i57ADrive 

40MB  storage 
28ms  access 
3W'  drive  IDE 
Kit  w/  Controller 


Canon  BJlOe  Bubblejet  $299 

Epson  LX810  9-pin  $169 

LQ51 0  24-pin  80  col  $249 

LQ1 01 0  24-pin  132  col  $369 

LQ200  $239 

EPL-7000  laser   $849 

NEC  P3200  24-pin  80  col  $259 

P3300  24-pin  136  col  $369 

Panasonic  KX-P1180  $147 

KX-P1 124  24  pin  80  col  $289 

KX-P1 624  24  pin  1 36  col ....  $349 

KX-P1123  $225 

Seiko  Label  Printer  $159 

Tl  microLaser  PS1 7  $1199 

microLaser  PS35  $1499 


$225 


Plus  Development  80  MB 

Hardcard  11   $459 

150  MB  Hardcard  II   $609 

Quantum/Impulse  LP  105 

100MB  AT   $459 

LP  21 0  200MB  AT   $749 

SC  210  200MB  SCSI    $729 

Seagate  ST157A  Drive  Only  ..  $219 

ST1102A89MB  IDE    $359 

ST1144A  124MB  IDE   $459 

ST1239A211MB  IDE    $719 

Floppy  Drives 

Compudyne  5V4"  external    $199 

Sony  3^2"  720K    $55 

3^2"  1 .44MB   $62 

Toshiba  5%"  1.2MB   $62 

Tape  Backups 

Compudyne  60MB  Int   $229 

 120MB  Int   $319 

No  Credit  Card  Surchargel 


C&H  Flight  Stick  $39 

Quikshot  Gamecard  $12 

QS123   $10 


Mice/Trackballs 


Serial 
lOCinCH  Mouseman 

High  resolution  mouse 
with  3-button  functionality. 

$62 


Windows  3.0 
compatible! 


Chicony  5581  101  w/Trackball ..  $69 

Logitech  Trackman  Serial  $75 

Marstek  Serial  Mouse  E22  $19 

Microsoft  Serial  Mouse  $79 

Serial  Mouse/Win  $145 

Omni  Mouse  II  w/paint  $35 


Hours  of  operation  (CST): 
Monday  -  Friday  Sam  -  7pm 
Saturday  9am  -  2pm 


Guaranteed  Satisfaction! 

•|(  you  find  a  current  lower  advertised  price  In  this 
publication,  we  will  bea\  Itiat  price,  guaranteed!  Com- 
petltor  must  tiave  stock  at  the  published  price.  Com- 
petitors shipping  charges  and  surcharges  will  t»e 
calculated.  Must  be  exact  item.  No-Questlons-asked 
30-day  money  back  guarantee  on  hardware.  Money 


aterial 


We  will  beat  any  published  price 
in  this  magazine...Guaranteed!* 


COMPUDtHE  386-33C 


1-year 
warranty 


12-VGAWhKe 
640x480 


80386,33MHz 
1MB,  32K  cache 
1.2MB  5'/4"  Drive 
IDE  HD  controller 
101  keyboard 
7  expansion  slots 

$1149 

14"  VGA  Color  14"  VGA  color 
.41dp  640x480  .31dp  800x600 


40MB  28ms 

$1575 

$1725 

$1759 

89MB  19ms 

$1709 

$1859 

$1895 

124MB  19ms 

$1809 

$1959 

$1995 

211MB  15ms 

$2069 

$2219 

$2255 

JtnSmsa       IkSSSaTy]  16MHz  386SX 

MES!  J  VGA  display 

ACT  c^^HBH  ^^'^ 

OQCCV  /ion  ^^^^^^  Keybd detaches 
Joo5>A-4z0^in^]^^^  40MB  27ms  HD 

$1939' 

Texas         Py^M      Only  ^■'^  'bs! 
Instruments  12MHz802C86 

-r         Ik.  A  M.     W^^SSSm       VGA  Display 

TravelMate  rr^^m.  20MB23msHD 

2000      M^mk  $1949 

Toshiba  Laptops  all  models    Call 

Megahertz  T224  2400bps  modem   $129 

Compudyne  1.2MB  ext.  drive   $179 

Laptop  bags/modems  Lowest  Prices 


Video  Card  Included!  Fully  Testedl 


Boards/Scanners 


COMPUDtHE  2400i 


2400  baud 
Internal  modem 
Viscom  software 

$55 


Complete  Answering  Machine  $219 

Communicator   $379 

Creative  Labs  SoundBaster  ....$149 

Logitech  Scanman  GS  256  $269 

Mouse  System  PageBrush/32  $139 

Niscan  GS  Hand  Scanner  $189 

Zoom  2400/9600  mdm/fax  $109 


Software 


Arts&Letters. 


-  ^w,,^.      Arts  &  Letters 

^^rnf^p"!  A  dynamic  design 

i^kimlii^^^  tool  for  business 

nU^^^Srii^a  graphics  and 

iLVer-vuiiMM  desktop  publishing 

$369 

Word  Processing 

Microsoft  Word  for  Windows    $279 

PFS:  Pro  Write  2.2  $149 

RightWrlter4.0  $50 

WordPerfect  5.1  $239 

Spreadsheet 

Lotus  123  3.1   $379 

Lotus  1-2-3  2.2   $319 

Microsoft  Excel  3.0/ Windows  $289 

PFS:  First  Choice  3.1   $91 

Quattro  Pro   $299 

Windows 

Adobe  Type  Manager   $56 


track  guarantee  does  not  Include  shipping. 

All  returns  must  be  in  'as  new'  condition,  w/ 
original  pacl^aglng,  w/o  modifications  or  damage. 
Retums  require  an  RMA  (Return  Merchandise 
Authorization)  Number. 

Detective  software  exchanged  for  same  Item 
only,  [^elective  hardweire  repaired  or  replaced  at 


Software  (Call  for  additional  titles) 


Current    $199 

Gramatik  IV   $46 

HDC  First  Apps   $46 

Windows  Express  3.0   $46 

Microsoft  PowerPoint   $279 

Excel  3.0    $289 

Productivity  Pack  $36 

Project    $399 

Word    $279 

Read  Right  Pro  $139 

Xerox  Ventura  Publisher   $489 

Miscellaneous 

D.R.  DOS  5.0    $125 

Form  Filler  (dual  media)    $77 

Form  Tools  Gold   $52 

Microsoft  Works    $88 

Quick  Schedule  Plus   $52 

Top  Priority    $51 

Graphics 

Corel  Draw  2.0    $359 

Express  Publisher  2.0  (dual  media)  $82 

Harvard  Graphics  2.3    $275 

PageMaker  4.0    $469 

PC  Paintbrush  IV  Plus   $99 

Business/Accounting 

DAC  Accounting  4.1   $76 

Pacioli2000   $27 

Peachtree  Complete  III  $136 

Quicken  4.0   $34 

Timeline  Project  Manager  $419 

Timeslips  III   $155 

Databases 

Alpha  IV    $279 

PC  File  Plus  5.01   $78 

Paradox  3.5   $489 

Q  &  A  Version  3.0  $209 

Languages 

Microsoft  C  6.0    $289 

Microsoft  QuickBasic    $59 

Turbo  C++   $125 


AccessoriesAJtilities 

386Max5.0   $69 

Above  Disc  4.0   $65 

Act!  2.0    $205 

Avery  LabelPro   $41 

Compuserve  Starter  Kit    $19 

DesqView  2.3   $67 

Direct  Access  5.0  (dual  media)   $58 

FastBack  Plus  2.1   $94 

Headroom  V2.02   $66 

Microsoft  Windows  3.0   $85 

My  Advanced  Mail  List   $26 

Norton  Commander  3.0    $89 

Norton  Utilites  5.0   $109 

Optune    $42 

Org  Plus  Advanced  5.0   $57 

PC  Tools  7.0   $102 

QEMM386  5.1    $55 

Resume  Maker   $26 

Spinritell   $59 

System  Sleuth   $69 

WinSleuth   $69 

Communications 

Laplinklll    $84 

PC  Anywhere  IV   $89 

Procomm+2.0    $59 

Prodigy  3.1    $23 

Education/Gaines 

Check  It  3,0   $78 

Chessmaster2100   $29 

F-19  Stealth  Fighter    $37 

Falcon  AT   $29 

Leisure  Suit  Larry   $22 

Links   $28 

Math  Rabbit   $20 

Menuworks   $14 

Microsoft  Entertainment  Pack   $25 

PC  Globe  +   $35 

Playroom   $24 

Sideways  3.3   •   $52 

Sim  City    $27 


CompUSER  carries  over  500  Software  Titles 


CompUSER's  discretton. 

Most  orders  placed  trelore  2pm  Central  Time 
will  t>e  shipped  same  day.  COO,  Visa,  Master- 
card, Discover,  checks  and  cashier's  checl» 
accepted.  Texas  residents  add  SEiies  tax. 
Freight  charges  -  min.  $6/order  UPS  Ground. 
Airfreight;  1-10  bs.  $8;  11-15  bs.  $15.  Call  tor 


overnight  freight  charges.  Not  responsbie  for  typo- 
graphical errors,  errors  In  photography,  or  errors  ol 
omlssk>n.  Prices  and  availability  subject  to  change. 
Due  to  changing  market  conditions,  call  us  toll  free 
for  current  pricing  and  availability.  IDomestk:  orders 
only.  Technical  support  on  configured  systems  only. 
Company  purchas«  orden  accepted  upon  credit  approval. 
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First  Time  Ever! 


Complete  16  MHz  386SX 
Comouft^r  Systffm 


Complete  ^ 
SX  SYSTEM 

^1599 


Never  Before 
Offered 


SUPER-VGA 
1024  X  768  COLOR 
MONITOR 


106  MEG 
Hard  Drive 


WINDOWS  3.0,  MOUSE, 
and  DOS  4.01 
INCLUDED!! 


BOTH  3.5  "  &  5.25' 
FLOPPY  DRIVES 
INCLUDED 


102  KEY  QUALITY 
KEYBOARD 


X 


COMPITER 
MONTHLY 


FREE  LOTUSWORKS  SOFTWARE 

Lotusworks  integrated  productivity 
package  version  2.0 
(Word-processing,  data  base,  spreadsheet) 


Complete  I 

FLEX  386SX  IGMHz 

ALL  THIS  PLUS. . .  ONLY...  ^ 

•  386  SX/16  MHz  CPU  "$4  RQCfe 

•  106  meg  hard  disk  -  Average  seek  <  16ms  %^  ^0 

•  16-bit  Super  VGA  Card  This  price  is  not 

•  Serial  mouse  with  software  driver  *  misprint! 

•  25-pin  parallel  printer  port      ^m^m  - 
(Centronics  compatible)         ■  M^S^M"^^^ 

•  25-pin  serial  port  (RS232) 
.  9-pin  serial  port  (mouse)  1-800-USA-FLEX 

•  FREE  LOTUSWORKS  SOFTWARE     *  w^f-i  r 

•  One  year  on-site  service  warranty  1-800-872-3539 


1-800-872-3539  M-F  7  a.m.  -  7  p.m.,  Sat.  9  a.m.  -  2  p.m.  •  CUSTOMER  AND  TECHNICAL  SERVICE  (708)  351-7172 
FAX  (708)  351-7204  •  Se  habia  Espanol  1-800-872-4691  •  135  N.  Brandon  Drive,  Glen  Ellyn,  IL  60139 


Look  At  This! 


r 


25  MHz  386DX 
with  64K  Cache! 


SUPER-VGA 
1024  X  768  COLOR 
MONITOR 


t 


106  MEG 
Hard  Drive 


NEW 
Complete 
DX  SYSTEM 

$1999 


BOTH  3.5"  &  5.25" 
FLOPPY  DRIVES 
INCLUDED 


WINDOWS  3.0,  MOUSE, 
and  DOS  4.01 
INCLUDED!! 


FREE  LOTUSWORKS  SOFTWARE 

Lotusworks  integrated  productivity 
package  version  2.0 
(Word-processing,  data  base,  spreadsheet) 


IN  BUSINESS 
FOR  14  YEARS 

USA  FLEX  has  been  in  business  for  14  years  and  is  still 
growing  strong.  As  a  winner  of  12  Best  Buy  Awards  and  making 
the  INC.  SOO  list  of  fastest  growing  companies  6  times,  USA 

FLEX  knows  that  we  will  be  around  in  future  years  when  you  need 
help  with  your  computer  or  you  simply  want  to  upgrade.  We  have  an 
800  Toll  Free  Support  line  and  over  100  people  dedicated  to 
helpingyougel  the  most  from  your  FLEX  Computer.  We  are  so  sure 
that  you  will  be  happy  with  your  computer  that  USA  FLEX  will  give  you 
a  30  Day  Money  Back  Guarantee  PLUS  One  Year  On-site 
Service.  We  have  devoted  60,000  square  feet  of  space  for  the 
development,  production,  testing,  and  support  of  the  FLEX  System. 
Give  us  a  try  and  call  today!    1-800-8 72-3539 

ORDERING  INFORMATION:  Minimum  Oid«f  S80.  MasterCard  and  Visa  accepted  for  sales  made  m  continental  USA.  Alaska.  Hawaii  and  Canada  No  surcharge  on  credit  card  orders.  Leasing  available 
to  quoiificd  customers  Shipping  .ina  handling  additional  Credit  cards  not  billed  until  order  has  been  shipped  Corporations  rated  3A2  or  tjelter  and  governments  accounts  are  accepted  on  a  net 
30  basis  C  O  O.  orders  under  S500  add  $5  00  special  handling  charge.  Call  your  sales  rep  for  special  UPS  Red  and  UPS  Blue  C.O.D.  Terms  CO  D  orders  over  $500  add  $  10.00  special  handling 
charge.  We  ship  to  the  50  slates.  APO  and  FPO  have  an  additional  charge  for  prepay  only  AK  and  HI  add  5%  to  total  order  to  cover  PAL  and  insurance  No  sales  tan  outside  of  IL.  All  Returns  must 
have  prior  authorisation  from  our  Customer  Service  Department  (708)  3517172,  All  returns  must  be  in  original  packaging  and  include  all  warranty  card  and  manuals.  Incomplete  product  returns, 
unauthorized  returns  and  refused  shipments  are  subject  to  a  20%  restocking  charge.  All  prices  and  specfications  are  subject  to  change  without  notice. 
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Complete 

FLEX  386DX  25MHz 

ALL  THIS  PLUS... 

•  386  DX/25  MHz.  64K  Cache 

•  106  meg  hard  disk  -  Average  seek  <  16ms 

•  16-bit  1024  X  768  Super  VGA  Card 

•  Serial  mouse  with  software  driver 

•  25-pin  parallel  printer  port 
(Centronics  compatible) 

•  25-pin  serial  port  (RS232) 

•  9-pin  serial  port  (mouse) 

•  FREE  LOTUSWORKS  SOFTWARE 

•  One  year  on-site  service  warranty 


Access  Abilities^ 

pcANYWHERE  IV. 
Enhanced  perfomiance  remote  computing. 


With  high-speed,  PC-to-PC  remote  computing  and  general  commjnications 
capabilities,  pcANYWHERE  IV  is  the  only  software  you  need  to  enhance  your 
access  abilities. 


Even  on  the  move,  you're  |ust  a  phone  call  away  from  direct  access  to  diverse 
computer  resources     your  office  PC,  mini  or  mainframe  computer,  the  company 
LAtvl,  public  bulletin  tx)ards,  mail  services,  reservation  systems 


Use  pcANYWHERE  IV  for  support  and  training.  Technical  assistance  and  one- 
on-one  instruction  are  immediately  available  from  the  expert  to  the  user  in  need, 
without  even  leaving  their  workstations. 


Let  pcANYWHERE  IV  work  nights!  Automate  file  transfers,  start  and  run 
programs  and  procedures  at  a  specified  time,  at  a  distance,  unattended.  Look 
for  pcANYWHERE  IV  wtienever  you  need  to  upgrade  your  access  abilities. 


See  us  at  booth  #446 

Tl«  VVMi  L«lng  COWET  Tt3(le  ShM  lor  Reseiers  nl  Enl-Userj 

at  SPRING 

May  20-23, 1991  •  Atlanta,  Georgia 


1776  East  Jericho  Turnpike,  Huntington,  NY  1 1743 
(516)462-0440 

(X  ANYWHERE  IV  is    1r.iJviii.iik  ,-l  PM.'\  ^^llwr  [.nKivKU  ,«u  tr..Jtin  i,L».,l  thi'tr  fc^xxlivc  m.inut^^turvTx 
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aerial 


Machfone 


The  Race 
Is  On! 


You  couldn't 
resist,  could 
you?  I  wrote  a 
little  program, 
and  now 
everyone  wants 
to  write  it 
better. 
Forget  it! 


"Bill,  I  can  write  that  program  in  ten  lines." 
"Bill,  I  can  write  that  program  in  three  lines! ' ' 
Readers  have  been  playing  the  programmer's 
equivalent  of  "Name  That  Tune"  ever  since  I 
mentioned  here  ("Back  to  B ASICs,"  March 
26,  1991)  that  I  had  written  a  quickie  BASIC 
program  to  check  my  daughter's  fourth-grade 
homework. 

Programming  one-upmanship  is  nothing 
new.  When  I  got  started  in  personal  computing 
back  in  1976,  you  usually  had  to  write  your 
own  I/O  routines — in  assembler.  Some  of  the 
programming  challenges  were  quite  real.  When 
you  only  had  50  bytes  to  write  a  serial  printer 
driver,  you  wrote  it  in  50  bytes, 
including  the  buffer.  When  you 
only  had  2K  for  the  entire  BIOS, 
you  learned  to  conserve  every 
byte.  Doing  hex-to-ASCII  con- 
version in  6  bytes  (4  bytes  was 
the  best  you  could  do,  as  I  recall) 
was  an  absolute  necessity. 
Some  of  the  letters  that  I  received  have  been 
warm  thanks  for  keeping  the  old  BASIC  flame 
alive.  Others  have  been  readers'  improvements 
on  my  code — which  they'd  never  seen.  The 
topper  so  far  has  been  an  APL  function  ( APL- 
ese  for  program)  that  claims  to  do  everything 
my  program  did,  in  just  three  lines.  This  really 
piqued  my  interest.  I've  been  fluent  in  several 
programming  languages,  and  I  am  intrigued 


by  the  way  the  language  affects  your  approach 
to  the  problem.  I  recall  Edsgar  Djikstra's  leg- 
endary claim  that  teaching  students  BASIC 
should  be  a  capital  offense. 

So  here's  your  chance  to  show  how  you've 
escaped  brain  injury  by  never  having  learned 
BASIC,  or  how  you've  overcome  the  debili- 
tating effects  of  GOSUBs. 

You  write  a  better  program  that  does  the 
same  thing,  in  whatever  language  you  choose. 
I'll  pick  some  of  the  interesting  ones,  and  we'll 
discuss  them  in  a  future  column.  I'm  interested 
in  technique  as  dictated  by  language  capabili- 
ties, not  just  in  brevity.  For  instance,  APL 
invites  you  to  think  in  arrays,  but  the  submitted 
program  doesn't  cast  out  blanks  and  doesn't 
equate  uppercase  and  lowercase  letters.  APL's 
method  helps  you  analyze  the  problem,  but  it 
also  uses  Greek  letters  and  special  symbols  for 
its  operators,  and  reads  right  to  left. 

Below  is  a  description  of  the  original  prob- 
lem, and  my  program  in  all  its  embarrassing 
simplicity:  A  music  store  has  decided  to  charge 
for  sheet  music  by  assigning  a  value  to  each 
letter  in  a  song's  title.  You  add  up  the  value  for 
each  letter.  Uppercase  and  lowercase  letters 
have  the  same  value.  Spaces  have  no  value. 
Leave  punctuation  out  of  the  title.  Just  to  make 
life  interesting,  the  value  for  each  letter  is 
assigned  from  1  to  26  cents,  but  not  in  alpha- 
betical order.  The  values  are  in  the  DATA 


10  DATA  .02, .12, .16, .09, .10, .25, .03, .04, .17, .19, .06, .08, .05 
20  DATA  .11, .18, .20, .22, .13, .07, .01, .15, .14, .21, .26, .24, .23 
30  LINE  INPUT  "Entar  Song  Tltla:  ";TITUE$ 
40  FOR  X=l  TO  LEN(TITLE$) 


50 

LETTER  =  ASC(MID$(TITU:$,X,  1)) 

■G«t  ASCII  valua 

60 

IF  NID$(TITLE$,X, 1)  -  "  "  THEM  150: 

' Skip  spacaa 

70 

IF  LETTER  >  90 

THEN  LETTER  =  LETTER-32 

'Convart  lowar  to  uppar 

80 

LETTER  -  LETTER-64 

■A^l,  B-2,    . . . 

90 

RESTORE 

'Start  at  baginning  of  DATA 

100 

FOR  LOOP«l  TO  LETTER 

' Indax  Into  data 

110 

READ  LETTERVAL 

120 

NEXT  LOOP 

130 

HOROVAL  =  WORDVAL-fLETTERVAL 

'Acoumulata  valuaa 

140 

PRINT  MID$(TITLE$,X,1) ,  LETTERVAL 

ISO 

NEXT  X 

160 

PRINT 

170 

PRINT  "Total:",  WORDVAL 
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Hassle-Free  Printer  Sharing 

for  the  HP  LaserJet  II,  IID,  III  and  HID 


.  m 

MAGAZINE 


"The  ServerJet  is  the  smoothest  and  most  practical 
way  I  know  to  share  a  LaserJet. "    Frank  J,  Derller,  Editor 

PC  Magazine,  1/15/91 


Here's  how  you  and  your  co- 
workers can  have  your  own  HP 
LaserJets  without  breaking  the 
corporate  budget. 

It's  called  SImplAN  Sen  erJet. 

Simply  plug  the  Sen  erJet  into  the 
'Optional  I/O'  slot  of  your  HP 
LaserJet.  Stretch  phone  cable,  up 
to  hundreds  of  feet,  to  each 
computer.  Then,  12  people  can 
simultaneously  whooosshh 
documents  to  the  LaserJet  at 
speeds  as  fast  as  115,200  baud. 

No  more  wandering  down  the  hall 
with  floppy  in  hand. 

Or  borrowing  someone  else's 
LaserJet. 

Or  wasting  time  waiting  to  print. 


The  SeirerJet  is  available  in  a 
variety  of  models  with  up  to  4MB  of 
buffer  memory.  And  because  your 
office  may  have  printers  other  than 
HP  LaserJets,  ASP  Computer 
Products  offers  a  complete  line  of 
printer  sharing  solutions. 

To  order  your  Sen  erJet  or  for  more 
information  call  ASP  at: 

800-445-6190 


ASP  COMPUTER  PRODUCTS,  INC. 


1026  W.  Maude  Avenue.  Suite  305 
Sunnyvale,  California  94086 
Phone:  408-746-2965  •  Fax:  408-746-2803 

SimpLAS  &  ServcrJcl  arc  Irailcmaris  of  ASP  Compuler  Products.  Inc.  /  HP  l^serJcl  ts  a  registered  IradcmarV  of  Hewlett-Packard  Co. 
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Bill  Machrone 


statements  in  my  program  in  A  to  Z  order. 

Since  writing  this  program,  I've 
thought  of  two  other  ways  to  do  it.  Just 
writing  this  column,  another  one  occurred 
to  me.  I've  always  been  fascinated  by  this 
aspect  of  the  human  mind.  Is  it  a  ceaseless 
quest  for  perfection,  or  is  it  what  the 
French  call  "staircase  wit,"  the  clever 
retort  that  occurs  to  you  after  you've  left 
the  big  confrontation?  Sometimes  it's  just 
easier  to  think  when  the  pressure's  off. 

In  this  case,  the  pressure  was  on  me  to 
prove  to  my  wife  that  writing  the  program 
was  a  more  efficient  way  to  check  my 
daughter's  homework  than  looking  up  all 
those  letters  and  adding  them  together. 
Women  are  enormously  practical  in  such 
matters,  while  resorting  to  techno-over- 
kill  is  a  typically  masculine  trait.  So  my 
pride  was  on  the  line,  along  with  program- 
ming skills  that  I  hadn't  exercised  in  five 
years.  Not  that  the  above  17  lines  were 
any  great  challenge,  but  I  was  pleased 
with  myself  for  remembering  the  proper 
order  of  operators  in  the  MID$  statement. 

THE  CONTEST 

Of  course,  it's  not  really  a  contest.  There's 
no  winner-take-all,  there's  no  time  limit. 
We're  definitely  not  looking  for  the  fast- 
est way  to  do  it.  Solving  the  problem  in  a 
minimum  number  of  lines  might  be  inter- 
esting as  long  as  you  don't  resort  to  the 
idiocy  of  multiple  instructions  per  line. 
Let's  keep  it  readable.  That  way,  I  can 
look  over  your  submissions  and  set  aside 
the  interesting  ones,  the  ones  that  high- 
light the  differences  among  languages  and 
the  ones  that  really  lend  themselves  to  the 
analysis  and  thinking  process.  I'll  send  a 
PC  Magazine  T-shirt  to  the  authors  of  the 
ones  I  use.  How's  that  for  high  stakes?  I'm 
curious  to  see  if  I  get  any  Lotus  1-2-3 
templates  or  dBASE  programs.  Is  Pascal 
better  than  C  for  a  quickie  problem  such  as 
this?  Is  there  a  better  BASIC  solution? 
Perhaps  we'll  see  a  five-line  APL  func- 
tion that  does  it  all. 
Send  your  entry  to: 

HOMEWORK  SOLUTION 
PC  Magazine 
One  Park  Avenue 
New  York,  NY  10016 

Fourth-grade  math  will  never  be  the 
same  again.  ■ 
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Adobe  and  RjstScripl  aie  legistered  tracJemarki  of  Adobe  Systems  Incorporated  and  are  registered  in  the  U.S. 


THE  PUIS  IS  16PPM  SPOIL 

Twice  as  fast  as  traditional  printers,  the  Kodak  Ektapkis  70i6 
printer  can  make  you  at  least  twkx  as  productive.    •  i 
It  maintains  fast,  high-quality  throughput,  even  when 
printing  Adobe  PostScript  languag/e.  It  helps  you 
get  more  done  in  a  day. 


\ 


THEPM 


THE  PUIS  IS  DOS/MAC 


Introducing  the  Kodak  Ektaplus  70/6  printer. 

Equipped  with  Adobe  PostScript 
language/Appletalk  interface  options, 
it  can  support  both  DOS  and 
Macintosh  computers  simultaneously! 
"■"•V^^^K^.  Configure  it  with  four  ports, 

and  it  can  support  up  to  four 
users,  or  even  four  networks. 
Six  emulations  make  it  an 
ideal  shared  printer  for  any 
work  group. 


IE  PUIS  IS  A  COPIER. 

Imagine  the  convenience  of  having  a  built-in 
copier  for  those  frequent  one-  or  tvi^-copy 
jobs!  The  Kodak  Ektaplus  7016  printer 
comes  standard  with  a  6  pages-per- 
minute  convenience  copier  that 
keeps  everybody  on  the  job 
instead  of  on  ^  nin.  For  the 
name  of  the  dealer  nearest  you, 
itf  /  800 344-0006,  Ext.  456. 


Ektaplus  7016  printer 
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ZEOS  386SX 

The  Incredible  ZEOS  386SX 
Editor's  Choice  System. 
Loaded  as  you  like  it! 
Complete  16MHz  ZEOS  386SX. 

ONLY  $2295. 

20MHz  add  only  $200. 

It's  what  everyone  wants.  Our  Editor's  Choice 
386SX  system  loaded  with  features.  Now 
Available  in  20MHz!  Both  loaded  with  savings 
and  ready  to  ship  to  you  today! 

■  '386SX-16  CPU,  8/16MHz;  or  ■386SX-20 
CPU,  8/20MHZ. 

■  2MB  of  Zero-Wait  DRAM,  expandable  to 
a  System  Total  of  16MB. 

■  85MB  High  Speed  IDE  Hani  Drive. 

■  1.2MB  and  1.44MB  Teac*  floppies. 

■  ZEOS  14"  High  Res  1024x768  VGA  Color 
Monitor  with  Tilt/Swivel  basQ. 

■  High  Speed  16-bit  VGA  1024  color  graphics 
card  with  512K  RAM! 

■  Microsoft'  DOS  4.01  with  Disk  Cache 
Software  plus  Microsoft  Windows™  3.0  and 
mouse. 

■  Shadow  RAM  and  EMS  support  for 
enhanced  performance. 

■  ZEOS/RS  101  key  SpaceSaver  keyboard. 

■  High  Speed  ZEOS  I/O  with  two  Serial,  one 
Parallel  &  one  Game  Port. 

■  6-16, 2-8  bit  expansion  slots.  80387SX  math 
coprocessor  support. 

■  Rugged  ZEOS  SuperCase  with  two  cooling 
fans  for  added  reliability  and  product  life. 

■  Seven  drive  bays  and  our  custom  200  Watt 
power  supply  for  your  future  expansion! 

■  Includes  ZEOS  24  Hour  a  Day  Toll  Free 
Technical  Support  and  Customer 
Satisfaction  package. 


Computers 
Nowf 


RIGHT  NOW.  GUARANTEED 


Yes,  we  can  ship  your  new  ZEOS  '386  today!  We've  built  up  an 
extra  supply  of  the  hottest  selling  computers  in  America— the  ZEOS 
386SX-16  and  TGMHzplus  the  ultra-fast  ZEOS  386DX-25  and  33MHz 
thunderbolts.  Hot  systems  ready  now! 

Take  your  pick!  All  four  of  these  '386  Color  VGA  screamers  come 
packing  a  high  capacity  hi^  speed  hard  drive,  tons  of  memory,  two 
floppies  plus  all  the  other  goodies.  And  they're  ready  to  ship.  Right  Now! 

Here's  how  it  works.  We  have  these  incredft)le  ZEOS  '386  Cdor  VGA 
systems  pre-built  and  ready  to  ship.  While  supplies  last,  we  will  ship 
any  of  these  systems  to  you  the  day  you  order  suhject  to  these  conditicais: 

1.  Your  order  must  be  received  by  1PM  Central  Time. 

2.  Credit  Cards  are  subject  to  authorization. 

3.  Orders  must  be  for  ZEOS  '386  systems  configured  as  shovra  here. 
Any  other  systems  or  upgrades  are  custom  built  and  will  take 
sli^tly  longer. 

*OUR  GUARANTEE  TO  YOU: 

If  we  accept  your  order  for  immediate  shipment  and  fail  to  ship  your 
system  under  the  conditions  outlined,  we  will  ship  it  at  our  expense 
as  soon  as  it  is  ready. 

This  offer  is  good  only  as  long  as  these  pre-built  systems  remain 
in  stock;  please  give  us  a  call  to  verify  availability,  lliis  offer  does  not 
apply  to  other  ZEOS  systems  or  custom  configurationa 

IMMEDIATE  SHIPMENT  IS  ONLY  PART  OF  THE  STORY. 

These  are  not  just  any  '386  systems.  They're  high  performance, 
high  quality  ZEOS  '386  systems.  Peking  all  the  ZEOS  value  that  has 
won  PC  Magazine  Editor's  Choice— seven  times! 

But  the  real  winner  is  you!  Compare  price,  performance,  quality  and 
features.  Youll  see  why  PC  Magazine  selected  ZEOS  '386  systems 
"For  Overall  Excellence"  above  all  others.  But  don't  stop  there. 

How  about  24  Hour  A  Day  Toll  Free  Technical  Support.  It  was  ZEOS 
who  invented  24  Hour  a  Day  Toll  Free  Support  (it's  an  idea  others 
have  since  copied  but  haven't  matched).  Add  to  it  our  30  Day  Absolute 
Satisfaction  Money  Back  Guarantee,  One  Full  Year  Limited  Warranty, 
Express  Replacement  Parts  Balicy  and  Customer  Satisfaction  Padcage. 
YouH  love  it  all.  Almost  as  much  as  your  new  system. 

So  give  us  a  call  right  now.  If  we  hear  from  you  by  LOO  this  after- 
noon, well  get  your  new  system  on  the  way  to  you  today!  Call  now 
Toll  Free  800423-589L 

Purchase  nixlers  frr»m  Fortune  1000  cimipanies.  Gnvemmenls  and  institutions  subject  to  appmval.  Leasing  pn)f;rams 
avaibbkr.  All  prices  and  specifications  suojecl  tochan(?e  without  notice.  Please  call  to  confirm  pricing,  specification  and 
warranty  details.  The  following  are  trademarks  of  their  respective  corporations:  Micnisoft.  MS-DOS  and  Windows  of 
Micmsofi  Corporation;  IBM  and  I*S/2  of  IBM  Corporation;  ZEOS.  Computers  .Now!.  SpaceSaver.  SuperCase  and 
Z^id  of  ZEOS  International  Ltd.  c  ZEOS  International  Ltd..  5;W  5lh  Avenue.  N.W.,  St.  Paul.  MN  551 12  USA.  ZEOS 
is  a  pubtkly  traded  company,  NASDAQ  symbol:  ZEOS 


ZEOS.  Fast 
Delivery,  Great 
Systems!  A  Few 
Expert  Opinions: 

PC  Magazine, 
On  the  ZEOS 
386SX,  ••With  so 
much  going  for  It, 
how  could  you 
go  wrong?" 

PC  Magazine, 
On  ZEOS  '386 
systems,  "Out  of 
104  Machines.,, 
For  Overall 
Excellence  we 
selected  ZEOS 
International. . ." 

■  PC  Magazine. 
On  Zeos  '386 
Speed,  'The  ZEOS 
blows  away  every 
other  computer. . . 
a  smart  choice." 


ORDER  NOW  TOLL  FREE 

800-423-5891 

FAX  Orders:  612-633-1325 
Minnesota:  612-633-4591 
Hearing  Impaired: 

800-228-5389 
Outside  US  and  CanQda: 

612-633-6131 
MosterCard.  VISA. 
Dis<over,  Am  Exp,  Z-Card 
and  COD. 

Open  24  Hours  a  Day, 
365  Days  a  yearl 


ZEOS  386-25  ZEOS  3S6-33 


Complete  25MHz  ZEOS  '386. 
64K  Cache,  4MB  RAM.  130MB 
Drive,  1024  VGA  Color  and 
more! 

ONLY  $2995. 

Rawer  packed  and  ready  to  go!  Order  it 
UPS  Red  and  this  25MHz  Racer  can  be  on 
your  desk  tomorrow! 

■  '386-25  CPU,  8/25MHZ  Dual  Speed 
Keyboard  Selectable. 

■  Ultra  high  speed  Zero-Wait  64K  SRAM 
Cache.  Vastly  superior  to  page/interleave 
memory  schemes. 

■  4MB  of  High  Speed  DRAM,  expandable 
to  a  System  Total  of  16MB. 

■  Ultra  Fast  130MB  IDE  Haid  Drive. 

■  1.2MB  and  1.44MB  Teac"  floppy  drives. 

■  ZEOS  14"  High  Res  1024x768  VGA  Color 
Monitor  with  Tilt/Swivel  base. 

■  High  Speed  16-bit  VGA  1024  color 
graphics  card  with  512K  RAM! 

■  Microsoft"  DOS  4.01  with  Disk  Cache 
Software  plus  Microsoft  Windows™  3.0 
and  mouse. 

■  ZEOS/RS 101  key  SpaceSaver  keyboard. 

■  High  Speed  ZEOS  I/O  Card  with  two 
Serial,  one  Parallel  &  one  Game  Port. 

■  1-32, 6-16, 1-8  bit  expansion  slots.  80387 
and  Weitek  math  coprocessor  support. 

■  Rugged  ZEOS  SuperCase  with  two 
cooling  fans  for  added  reliability  and 
product  life. 

■  Seven  drive  bays  and  our  custom  300  Watt 
power  supply  for  your  future  expansion! 

■  Includes  ZEOS  24  Hour  a  Day  Toll  Free 
Technical  Support  and  Customer 
Satisfaction  package. 


Loaded  ZEOS  '386  33MHz 
Editor's  Choice  Screamer. 
128K  Cache,  4MB  RAM,  130MB 
Drive,  1024  VGA  Color,  more. 

ONLY  $3495. 

PC  Magazine  says,  "There  is  very  little 
more  you  can  ask  for  from  a  Computer'.' 
Your  33MHz  '386  Screamer  in  our  8-bay 
Vertical  case! 

■  '386-33  CPU,  8/33MHZ  Dual  Speed 
Keyboard  Selectable. 

■  Ultra  high  speed  Zero- Wait  128K  SRAM 
Cache. 

■  4MB  of  Zero- Wait  DRAM,  expandable  to 
a  whopping  32MB  on  the  motherboard. 

■  ISOMB  High  Speed  IDE  Haid  Drive. 

■  1.2MB  and  1.44MB  Teac"  floppy  drives. 

■  ZEOS  14"  High  Res  1024x768  VGA  Color 
Monitor  with  Tilt/Swivel  base. 

■  High  Speed  16-bit  VGA  1024  color 
graphics  card  with  512K  RAM! 

■  Microsoft"  DOS  4.01  with  Disk  Cache 
Software  plus  Microsoft  Windows'"  3.0 
and  mouse. 

■  ZEOS/RS  101  key  SpaceSaver  keyboard. 

■  High  Speed  ZEOS  I/O  Card  with  two 
Serial,  one  Parallel  &  one  Game  Port. 

■  2-32, 6-16  bit  expansion  slots.  80387 
and  Weitek  math  coprocessor  support. 

■  Rugged  ZEOS  8-bay  vertical  case  with 
250  Watt  TurboCool  power  supply  for 
maximum  expandability. 

■  Two  cooling  fans  for  added  reliability  and 
increased  component  life. 

■  Includes  ZEOS  24  Hour  a  Day  Toll  Free 
Technical  Support  and  Customer 
Satisfaction  package. 
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f  Thinkiiig  of 

a  Notebook? 

A  few  expert  opinions: 

■  PC  Magazine,  meres  a  new  king  of  the  hUl- the  ZEOS 
Notebook..." 

■  John  C.  Dvorak,  "In  this  category  Im  most  impressed  with  the 
ZEOS  Notebook...  it  has  to  be  the  number  one  contender." 

■  PC  LapTop,  "The  notebook  you  ve  been  waiting  for." 

■  Infoworld,  "This  notebook  is  a  steal" 

■  PC  Week  ,  "An  outstanding  value" 

■  Mobile  Office,  "The  best  price  performer  in  its  category." 

■  Byte,  "77?^  ZEOS  Notebook...a  clear  winner...why  settle  for  less?" 

■  Portable  Office,  "The  ZEOS Notebook...delivers  astonishing 
value. . .  sensational." 

■  PC  Computing,  "The  ZEOS  beats  the  Compaq." 

■  Lotus,  "TJie  ZEOS  has  it  all— power,  support,  good  looks." 

■  Computer  Shopper,  "The  ZEOS  Notebook. ..ifs  the  hottest. . . 

an  excellent  value'.' 

■  PC  Sources,  -impressive'.' 

Think  about  ZEOS 
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Whither 
The 

Hobbyist? 


The  growth 
of  the  PC 
industry  and 
lightning-fast 
technological 
changes  have 
left  computer 
hobbyists  in 
the  dust. 


Nolhiiif^  endures  but  change. 
— Heraculitus.  402 

When  the  microcomputer  revolution  began  it 
was  dominated  by  hobbyists — people  who 
thought  computers  were  nifty  and  fun  to  play 
with.  They  pushed  the  technology,  and  their 
prodding  created  trends  and  made  things  hap- 
pen. Most  of  all.  this  group  created  the  ethos 
of  desktop  computing  by  demanding  individu- 
alism, encouraging  individual  programming, 
cheering  low  prices,  and  by  just  plain  booster- 
ism.  There  wouldn't  be  a  PC  Magazine  or  the 
mass-market  computing  scene  if  these  people 
hadn't  been  actively  pro- 
moting computing  as  a 
hobby  back  in  the  1970s. 

But  what  the  hell  hap- 
pened to  the  hobbyists? 
Was  it  just  a  fad?  Does 
computing  cause  people 
to  bum  out  and  get  out? 

Few  pioneers  are  left 
who  still  regard  computers 
as  a  hobby.  Some  went  into 
the  computer  industry  and  became  dull  busi- 
nessmen. Others  simply  dropped  out.  What 
ever  happened  to  Don  Tarbell.  who  was  one 
of  the  first  to  .sell  the  disk  drive  controller? 
Where's  Bruce  Seals?  In  the  1 970s.  he  was  one 
of  the  first  sellers  of  add-in  memory  cards. 

I  first  noticed  the  disappearance  of  the 
hobbyist  when  talk  of  "computer  widows" 
disappeared  from  the  general  lexicon  a  few 
years  back.  There  are  no  more  computer  wid- 
ows, it  seems. 

Four  things  killed  the  computer  hobby: 

1 )  Business  discovered  the  computer.  Once 
the  American  businessman  found  out  about 
the  computer  as  an  advantageous  busine.ss 
tool,  the  vendors  who  were  selling  products 
aimed  at  hobbyists  realized  that  they  could 
make  fortunes  selling  to  the  businessmen.  They 
turned  away  from  the  hobbyist.  The  maga- 
zines that  once  appealed  to  the  hobbyists  fol- 
lowed suit  (no  pun  intended). 

2)  The  machines  got  too  sophisticated.  It's 
not  much  of  a  hobby  to  build  a  computer  when 
everything  is  reduced  onto  one  complex  sili- 
con chip  that  does  it  all.  While  there  is  more 
than  one  chip  in  a  computer,  it  seems  that  VLSI 


is  lowering  the  chipcount  like  nothing  imagin- 
able. With  surface  mount  technology,  a  guy 
can't  even  solder  on  a  part  anymore. 

3)  The  rate  of  change  was  too  rapid.  Only  an 
elite  few  can  keep  up  with  the  yearly  changes 
and  concomitant  expense  of  the  hobby.  It 's  not 
like  collecting  old  cars  or  rare  stamps.  You  can 
always  take  a  breather  with  most  hobbies. 
With  computers  the  rate  of  change  and  the  con- 
sequent expense  of  keeping  up  is  too  dear  for 
all  but  a  few  users.  So  hobbyists  get  locked  into 
older,  still  functional  machines  with  no  ration- 
ale to  change. 

4)  Computers  are  not  fun  anymore — ^they're 
work.  The  joy  of  discovery  is  gone.  Hobbyists 
used  to  get  a  kick  out  of  programming  in 
.something  weird  like  Tiny  BASIC.  They'd 
play  with  all  the  new  public  domain  programs. 
Now  if  you  program,  it  has  to  be  in  C++  or 
OOP  Pascal  and  that  requires  laborious  work 
to  master.  Worse,  the  deluge  of  shareware  and 
public  domain  software  make  it  hard  to  find 
anything  fun.  Being  a  computer  hobbyist  has 
become  a  full-time  job. 

There  is  still  something  com[>eIling  about 
those  old  computers,  though,  and  I  suspect  that 
the  hobby  will  return  in  a  new  form  not  unlike 


IS' 

car  collecting.  Already  we're  seeing  old  ma- 
chines resurrected.  Recently  I  went  to  the 
United  States  Museum  of  American  History  in 
Washington,  D.C.,  and  was  bug-eyed  when  I 
saw  old  computers  on  display. 

The  computer  hobbyists  as  we  knew  them 
in  the  1 970s  are  dead,  for  sure.  But  we  should 
not  forget  their  contribution.  If  they  crop  back 
up  as  collectors  of  old  junk,  be  nice  and  give 
them  that  dust  collector  in  the  closet. 
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Let  us  pause  in  memory 
of  those  archetypes 
which,  in  the  previous 
decade,  were  deemed 
the  essence  of  cool. 

The  chi-chi  sushi 
and  designer  linguini. 
The  hand-made  suit  and 
the  minute-made  for- 
tune. The  art  of  arbi- 
trage and  the  dabbling 
in  debentures. 

Down  comes  the 
curtain  on  the  epoch 
and,  presto,  a  very  different  cast  of 
symbols  takes  the  stage.  Not  Wall 
Street  but  Main  Street.  Not  the 
condo  in  Aspen  but  the  tent-site  in 
the  Tetons.  Not  the  Swiss  bank  but 
the  piggy  bank. 

Enter  the  Leading  Edge  note- 
book computer,  economical  and  effi- 
cient, the  ideal  instrument  of  its  times. 
One  of  an  endre  fam- 


itw^^^liS^  cheap. 


■  ":;-.'t'''i 
'  iff, 


which  is  why  our 
notebook  computer 
,  is  so  hot. 


ily  of  sensible  machines,  from  286's 
to  laptops  to  386  powerhouses. 

As  the  accompanying  chart 
shows.  Leading  Edge  has  a  lop- 
sided edge  in  notebook  price/ 
performance.  An  achievement 
direcdy  ^^"^-^^  attributable 
to  die  manufac- 
turing   "^^^^^^^  knowhow 


)a6iX.I6MHi 
VCA  arak  U  Ma  af^qr 


)MSX.I«MHl 
t  Ml  amon;  20  MB  hud  Mr 
Ve*<rill>  16ibdni>r|n|r 


of  our  parent,  Daewoo, 
the  global  techno-indus- 
trial  giant.  Weight  is 
only  6.9  pounds.  Bat- 
tery life,  2  '/2  hours. 
Screen  quality  is  top-of- 
die-line  (VGA  640  x  480 
resolution).  As  is  a  slew 
of  other  features,  from 
die  84-key  keyboard  to 
the  3MB  memory  capa- 
city and  the  built-in 
interfeces  ^^Wch  let  you 
connect  networks,  print- 
ers, a  monitor  and  external  keyboard. 

At  Leading  Edge,  we  see  die 
1990's  as  our  brand's  decade.  Even 
more  than  the  previous  era,  when  we 
managed  to  attract  a  million  or  so 
users.  Because  we've  always  believed 
our  customers  should  think  it  cool  to 
be  cheap.  Call  1-800-874-3340 
for  the  Leading  Edge  reseller  located 
nearest  you. 


Epwa*  NBIl 

)S«SX.I6MHi 
I  MB  ncinoni  20  MB  hud  drin 
VGA  with  16dMde«flf|mr 


Leading   Edge.    The  Leading 


A 


Brand   In  Price/Performance. 


A   s  u  h  s  i  tl  i  a  r  y   <>  f  D  a  e  «■  t>  <>   C  a  r  />  n  r  a  t  i  n  n 
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Where's  There's  Smoke 
There's  Fire  Dept.:  Observers 
are  wondering  about  the  impli- 
cations of  IBM's  conscious 
decision  to  roil  into  Japan.  IBM  is  leading  a  straightforward 
attempt  to  steal  the  PC  mari<ct  there  away  from  NEC.  w  hich 
controls  50  percent  of  the  Japanese  PC  market.  Along  with 
Sony.  Sharp.  Sanyo,  Ricoh.  Oki.  Panasonic  (Matsushita). 
Mitsubishi.  Fujitsu.  Hitachi,  and  Toshiba.  IBM  w  ill  head  a 
joint  etforl  to  restandardize  the  PC  market  in  Japan.  That 
means  to  get  the  Japanese  away  from  the  proprietary  NEC 
standard  that  is  incompatible  with  most  of 
the  world's  computers.  The  NEC  machine 
uses  an  idiosyncratic  version  of  MS-DOS 
for  its  operating  system. 

This  coup  can  be  accomplished  be- 
cause the  sales  rate  of  PC-type  computers 
in  Japan  is  a  meager  2  million  machines 
a  year.  The  standard  machine — the  NEC- 
9000  series — has  an  installed  base  of  only 
?i  million.  So  the  market  is  still  immature 
enough  for  this  plan  to  work. 

But  in  the  long  term,  what  will  IBM 
really  get  out  of  this  maneuver,  partnered 
with  free-swinging  home  boy  heavy- 
weight competitors  such  as  Mitsubishi. 
Fujitsu,  and  others  all  competing  in  the 
same  dubious  fish  tank?  Nobody  can 
understand  IBM's  intent,  figuring  it  will 
eventually  be  creamed  in  such  a  market. 

Not  necessarily.  IBM  hopes  to  set  a 
fast  pace  and  let  the  others  follow.  More 
importantly,  the  company  is  going  out  of  its  way  to  show  that 
if  it  wants  to  be  a  leader,  it  can  be  a  leader  w  ith  little  effort.  At 
least  when  compared  w  ith  Microsoft. 

Yes,  I  said  Microsoft.  This  entire  scheme  is  nothing  more 
than  a  power  play  betw  een  Microsoft  and  IBM.  Hear  this  out. 

The  scheme  evolved  out  of  the  simmering  feud  between 
IBM  and  Microsoft.  This  is  the  feud  that  everyone  has  denied 
but  that  smart  observers  keep  assuring  us  is  happening.  The 
feud  over  the  direction  of  the  industry.  The  feud  over  Micro- 
soft's emphasis  of  Wiiulinvs.  Even  the  fiasco  over  DOS  4.0. 

You  knew  something  was  up  when  the  denials  tlevv  fast 
and  furious,  and  when  pundits  took  sides.  But  where  there  is 
smoke  there's  fire.  It  finally  erupted  in  a  Foi  hvs  article  where 
the  two  companies  clearly  stated  that  they  were  in  disagree- 
ment about  direction.  Each  company  has  its  ow  n  vision  of  the 
future,  and  apparently  IBM's  James  Cannavino  and  Micro- 
soft's Bill  Gates  don't  see  eye  to  eye.  In  fact  they  may  not  even 
like  each  other.  The  pettiness  of  the  feud  came  to  a  boil  in 
Forbes  when  Gates,  lacking  humility,  said  that  he  and  Micro- 
soft were  largely  responsible  for  the  success  of  the  IBM  PC 
and  today's  hot  computer  market.  He  made  it  clear  that  IBM's 
contribution  to  the  leadership  was  a  mirage — bogus. 


Inside  Track 


IBM's  James 
Cannavino  and 
Microsoft's  Bill 
Gates  don't  see 
quite  eye  to  eye. 
In  fact,  they  may 
not  even  like 
each  other. 


A  debate  began,  and  some 
now  talk  about  how  IBM  got 
lucky  and  how  IBM's  original 
PC  was  cassette-ba.sed  and  never 
taken  seriously  by  the  company.  It  was  thanks  to  Microsoft 
that  it  became  such  a  success.  Furthermore,  it  can  be  argued 
that  had  Microsoft  not  marketed  MS-DOS  to  Compaq  and 
every  Joe  Blow  in  Taiwan,  the  market  wouldn't  have  ex- 
ploded at  all.  Besides  that  there  is  BASIC  and  C.  Excel  and 
Word,  and  all  sorts  of  other  important  tools  and  applications  to 
help  push  the  technology — all  coming  from  Microsoft.  IBM 
came  up  w  ith  EasyW  riter.  DisplayWrite,  a 
couple  ot  repacked  Microsoft  languages 
and.  uh.  that's  about  it.  Oh.  yes.  AND 
TopView. 

So,  back  to  Japan.  IBM,  humiliated 
by  the  situation,  has  decided  to  prove  a 
point.  The  point  is  that  Microsoft,  as  far  as 
soine  IBMers  are  concerned,  is  no  more  a 
leader  than  a  West  Texas  clone  maker. 
Japan  is  the  test.  Microsoft  has  tried  again 
and  again  to  show  leadership  in  Japan. 
First  it  was  championing  the  MSX  stan- 
dard. This  was  going  to  be  the  be-all.  end- 
all  super  standard  for  all  home  PCs.  It 
flopped,  lis  did  its  improved  brother — MSX 
11.  We'll  count  that  as  two  flops  in  a  row. 
NEC  is  holding  firm.  So  here  comes  an 
assault  that  only  IBM  can  put  together. 
The  goal  is  not  to  make  money  by  selling 
PCs  in  Japan,  but  to  put  Microsoft  in  its 
place.  To  show  Microsoft  how  it's  done. 
Either  there's  something  Riblical  about  all  this  or  it's  just 
"boys  will  be  boys." 

(icnuinely  Interesting  Hardware  Dept.:  To  prove  a 
point,  a  friend  of  mine  who  sells  Panainax  surge  protectors 
showed  me  how  at  any  trade  show  the  power  is  .so  erratic  that 
unprotected  machines  blow  up  all  over  the  place.  (And  by 
protection  he  meant  quality  protection  that  you  get  from 
uninterruptible  power  supplies,  or  a  good  surge  suppressor — 
Panamax  and  Zero  Surge  come  to  mind. )  What  he  showed  me 
was  the  Probe  100 — a  SI 29.9.5  line  monitor  that  checks  all 
three  lines  coming  out  of  the  socket  to  report  power  sags, 
failures,  surges  (by  severity),  hot  lines,  spikes,  and  open 
grounds.  It  also  will  report  newly  discovered  voltage  threats 
such  as  common-mode  noise,  high-frequency  noise,  and  half- 
cycle  dropouts.  Essentially  it's  a  box  with  a  slew  of  LEDs  that 
stay  lit  once  a  condition  is  experienced.  Plug  this  into  the 
electrical  outlet  at  a  show  and  it  will  make  your  hair  stand  on 
end.  It's  made  by  Eastern  Time  Designs;  to  order  this  great 
product,  contact  them  at  2626  Brown  Ave..  Manchester.  NH 
0.1103:  6().l-64.*>-6578.  Ask  for  their  catalog.  It's  a  great  way 
to  document  faulty  electrical  .systems  in  places  where  people 
are  blaming  each  other  for  service  problems.  ■ 
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When  it  comes  to  value  and  performance,  nobody  beats 
EPS!  EPS  Technologies  has  successfully  established  itself  as  a 
major  competitor  in  the  personal,  corporate  and  government 
business  environments. 

In  December  1989,  EPS  stepped  to  the  forefront  of  the 
industry  by  becoming  the  first  company  to  introduce  a 
revolutionary  new  60-day  money  back  guarantee.  Others 
may  imitate,  but  EPS  continues  to  lead  the  way  with 
innovative  value  and  uncompromising  performance! 

Don't  take  our  word  for  it,  read  what  the  experts  are 
saying  about  EPS: 

The  EPS  386/25  is  a  reliable  choice  for  anyone  moving 
up  to  a  3S6  to  take  advantage  of  Windows, 
nuMtasking,  or  simple  brute  desk  top  power  and 
speed  If  you  can  guarantee  quality  as  wett  as  price 
and  service,  you've  got  a  perfect-purcbase  triad  EPS  is 
an  excellent  example  of  this  tbree<omered 
pbilosopby." 

— G)mputer  Shopper,2/91 
Reviewer:  Gregg  Keizer 

'End-users  voted  EPS  SX  and  486  systems  Reader's 

Choice  Awardsfor  aU  of  1990. " 

—Computer  Monthly,  2/91 
Reader's  Choke  Awards 

The  EPS  386-33  is  a  machine  that  is  bursting  wUb 
promise  On  paper  and  in  our  tests  the  machine  gives 
up  nothing  to  its  competitors.  EPS  is  committed  to  the 
hng  haul" 

—PQ  M^azine,  12/25/90 
Hardware  Review:  Fredric  Burke 

The  EPS  80386/25  is  a  lot  of  machine  for  the  money, 
and  the  service  is  outstanding.  It  bos  probably  the  best 
money  back  policy  in  the  business  and  is  a  top-of-the- 
Une  machine  aU  the  way  around " 

— G)mputer  Buyer's  Guide,  6/90 

Hardware  Review:  Ron  Albright  &  joey  Bruno 

'EPS  is  as  strong  an  organization  as  they  are  smart 
Concern  for  detail  is  found  throughout  the  EPS.  It  ran 
faster  than  many  other  SX  machines.  The  system  was 
flawless  in  software  compatibility  and  a  pleasure  to 
use' 

—Computer  Monthly,  12/90 
Hardware  Review:  Dougjas  E.  Kilarski 

We've  achieved  many  reviews  like  this  by  using 
outstanding  quality,  high-end  components.  Using  industry- 
leader,  name  brand  components  guarantee  you'll  give  us  the 
same  reviews. For  risk-free  convenience,  EPS  gives  you  a  60- 
day  money  back  guarantee  to  facilitate  your  evaluation  and  a 
full  1-year  warranty  with  on-site  service  through  TRW 
included. 

When  you  add  it  all  up,  the  obvious  choice  is  EPS! 


The  brands  and  product  names  mentioned  are  trademarks  or  registered  trademarks  of  their  respectbe  holders. 
Prices  are  subject  to  change  due  to  the  volalilit)' of  the  Market  8386  &  8486  are  Trademarks  of  INTEL 


<  rVTEI.  80386  SX  20  MHz  Micmprocessor 
>2.MegOVlaitSutcR.\.M 

•  l)e>kiiip      22h  Vi,m  Powo  Supply 
'  StH.ktlai  fur  S038"  SX  Co  Processor 

>  AMI  BIOS  Ckxk  Qltndar 
'I  Parallel  2  Serai  1  Game  Pott 

.  sl(<s2-s,  (>-l(iHi- 

'  TE\C  1.2  and  1.44  MB  Floppy  Dmi> 
•M.\XTOR40MegIDE  HDIHISI 
(150.00(1  hr.MTBF) 

•  MOTOR  16  Bit  IDE  (  ontroUer 

'  EPS  l4"  Monitor  1024  \  "68 .28  Dot  Pitch 
>w  1024  X  "681  Meg  SVG.A  card 
(1  Meg  for  256color>  at  1024  x  "681 
( 1  Meg  for  32.  '68  colors  at  800  x  600) 

•  Ml  KeylKiarii 

•  MS  Windows  3-0  w/  Logitech  Mouse 

«MSIX)>- 1  111  (ir  TOW  GVi  Basil 

•  1  ViMrW  cimniv  On  Sik-Vnia- 

•  60  Dav  Mono'  Back  Guarantee 


EPS  386-33  MHz 


•  IiniL  80386/33  MHz  .Microprocessor 
•4MegOWaitSuieR.AM 

•  128K  (25  NS)  Static  R.AM  Cache 
Expandable  to  256k 

•  Desktop  Case  220  W  att  Power  Supply 

•  S(xicted  for  8038*  or  Weitek  Co  Processor 
'.AMI  BIOS  Clock  Calendar 

«1  Parallel  2  Serial  1  Game  Port 
•Sloi.s2-8,vl6,  l-3Jliil 

•  TEAC  1.2  and  1.44  MB  Floppy  Drives 

•  MAnORSOMeglDEHDdTMS) 
(150,000  hr..MTBF) 

•.MAXTOR  16  Bit  IDE  Controller 

•  EPS  14'  Monitor  1024  x  "^68 .28  Dot  Pitch 
•w/ 1024  x  7681  Meg  SVGA  card 

(1 M^  for  256  colors  at  1024  x  768) 
(1  Meg  for  32, 768  cokHs  at  800  X  600) 
>  1(1!  Keykurd 

•  MS  Windows  3-0  w/  Logitech  Mouse 

'.MSlWS  i.Ohiri.Ow  GWBisit 
'  1  Year  Vi'arraniy  On  Site  Serv  ice 

•  60  Day-  Money  Back  Guarantee 


^2,495. 


00 


as  low  as  $78.00  a  month  ^ 


•  INTEL  80386  2i  MHz  Mitn)ptt)cessor 

•  4  Meg  0  Wait  Stale  RAM 

•  ir-kii  ip  ( j>e  220  Vi  an  Power  Supply 

•  ^  'ikcled  lor  WVT  or  Wrilek  Co  Processor 

•  AMI  BIOS  Qock  Calendar 

•  1  Parallel  2  Serial  1  Game  Pun 

•  sW-:-s,  vl(..mc;  l.(2!i,i 

•  TEAC  1.2  and  I.44  MB  Floppy  Drives 

■  MAXTOR  80  Meg  IDE  IID(1"MS) 
iIsD.UOOhr.MTBFl 

•  MAXTOR  lb  Bit  IDEtontroller 

•  EPS  14  Mtinilor  1024  x  "68 .28  Dot  Pitch 
■n  1024  \  "68  I  Meg  SVGA  card 

1 1  Meg  for  256  colors  at  1024  X  "681 
1 1  Meg  for  32,  "68  colors  at  800  x  6001 

•  :  ;  Ki'vlvurd 

•  MS  Windows  3.0  w  Logitech  Mouse 

•  >  l)i)s  I  111  iirsiuv  (i\\  Hjmi 

■  VMr\\.irr.inn  On  Siic  vakv 

•  M  Da>  Mone\'  Back  Guarantee 


^2,195. 


00 


as  low  a.s  $69.00  a  month  y 


EPS  486-33  MHz 


'  EVTE  SUM/ a  .VIH2  Microprocessor 
'4  Meg  0  Wait  State  R.AM 
'128K  (25  NSISutic  RAM  Cache 

Expandable  to  256K 
'  Desktop  Clsc-  2211  W  ail  Power  Supply 
<  Socketed  for  Vi  eltck  416"  Co  Proc^essor 
'AMI  BIOS  Clock  Calendar 
'  1  Parallel  2  Serial  I  Came  Poii 
I  S|ui>  1-Ji.  (vlh.  1-32  Ril 
'  TEAC  1.2  and  1.44  MB  Floppy  Drives 
I  MAXTOR  213  Meg  IDE  HD(l'5MS) 

(150,000  hr..MTBF) 
'  .M.AXTOR  16  Bit  IDE  Controller 
i  EPS  14  "  Monitor  1024  x  768 .28  Dot  Pitch 
I  w/ 1024  x  7681  Meg  SVGA  card 

(1  Meg  for  256  cok)ts  at  1024  x  768) 

(1  ,Meg  for  32, 768  colors  at  800  x  6OO) 
'  im  Keylnurd 

>  MS  Windows  3.0  w/  Logitech  Mouse 

•  MS  DOS  1,01  or  \0  w  GW  Basic 

>  1  Year  Vi'arraniy  On  Site  Sen  ice 

•  60  Day  Money  Back  Guarantee 


$ 


3,795. 


00 


yas  low  as  $  1 25.00  a  month  y 


•  EPS  1000  14'  NON  INTERLACED  MONTTOR 
1024  X  ^68 .28  Dot  Pitch.  Flicker  Free 
 Add  SI 00.00 

'  Sony  1304  14"  NON  LVTERLACED  MONITOR 
1024  X  768 .25  Dot  Pitch,  Flicker  Free 
 .AddS.3"5.00 

-  M  AXTOR  80  Meg  Pnis  IDE  hard  driv  e  on 
3S6SX20Mh/  .Add  SI  45.00 

•  NLAXTOR 130  Meg  15ms  IDE  hard  drive  on 
386SX  20  Mh2  Adds240.00 

•  M.\XTOR  40  Meg  l"nis  IDE  hard  drive  on 
386-25  Mhz  Subtract  SI45.OO 

•  >LA.\TOR  130  Meg  15nis  IDE  hard  drive  on 
386-25  &  33  Mhz  Add  Si  10.00 

•  \L\XTOR  213  Meg  15ms  IDE  hard  drive  on 
386-33  Mhz  .AddS3'5.00 

•  M  AXTOR  80  Meg  Pms  IDE  hard  driv  e  on 
486-33  Mhz  Subtract  S3"5.00 

■  \LAXTOR  130  Meg  15nis  IDE  hard  drive  on 
48(v33Mhz  Subtract  S265.00 

•  EPS  25  Mhz  64K  Cache  .Add  S250.O0 

'EPSTowerOpUon  .Add  SI  10.00 


Order  Toll-Free 
800447-0921  Tech 
Hot  line 
800-5264258 


"a  tradition  of  value  and  performance" 
EPS  Technologies,  Inc. 
10069  Dakota  Ave. 
P.O.  Box  278  Jefferson,  SD  57038 
605-966-5586  FAX  Orders:  605-966-5482 
Hours:  8  a.m.  -  7p.m.  Mon.-Fri. 
9a.nL  -  3p.ni.  Saturdays 
•  Mastercard,  Visa  accepted  -  No  Surcharge 


A  Free  Software  Offer  To 
LAN  Managers  From 


Fifth  Generation  Systems 


We're  convinced  Direct  Access  Network  is  the  best 
network  menu  program  in  the  category,  so 
here's  the  deal.  You  send  us  your  business  card,  we 
send  you  a  full  working  copy  to  use  free  for  60 
days.  Once  you  try  it,  you  won't  want  to  manage 
without  it. 

But  you're  probably  wondering  how  you  can 
try  out  a  menu  program  without  taking  forever 
to  build  the  menus.  Simple.  Direct  Access  Network 
builds  them  for  you — automatically.  Whether  you 
need  to  customize  menus  for  individuals  or  groups, 
you  can  do  it  in  minutes,  not  hours.  Which  will 
leave  you  plenty  of  time  to  explore  the  possibilities 
offered  by  six  menu  levels  and  their  multi-level 
submenus. 

From  the  old  hand  to  the  new  kid  who's  all 
thumbs,  all  your  users  will  appreciate  the  way 
Direct  Access  Network  simplifies  their  jobs.  With  a 
single  keystroke  or  mouse  click,  they  can  be  in 


their  programs  working.  Instead  of  in  your  office 
asking  questions.  And  online  help  means  even 
fewer  interruptions.  In  fact,  users  will  like  this  new 
menu  program  so  much,  they  just  might  think 
you  got  it  for  them. 

Meanwhile,  you'll  be  enjoying  all  the  features 
designed  to  make  your  job  easier.  Like  password 
protection.  Usage  tracking  with  bar  graph  reports. 
Software  metering.  A  directory  tree  for  customizing 
menus  and  submenus.  A  display  of  programs  in 
use.  Triple  level  virus  detection.  And  more.  You  can 
even  scan  in  the  company  logo  and  add  some 
sizzle  to  all  your  startup  screens. 

To  get  Direct  Access  Network  and  use  it 
free  for  60  days,  just  send  us  your  business  card*  by 
mail  or  fax  to  (504)  291  -5453. 
We'll  send  you  a  copy  of  the 
program  that  will  free  you  up 
to  be  a  better  manager. 


FIFTH 

GINIRATION 

tVtflMt.  INC 


8    0  0 


8    7  3 


4    3    8  4 


Fifth  Generation  Systems  •  10049  N.  Reiger  Road  •  Baton  Rouge,  LA  70809 

*Your  job  title  must  indicate  a  supervisory  position  in  a  Local  Area  Network. 
Fifth  Generation  Systems,  inc.  reserves  the  right  to  restrict  or  discontinue  this  offer  at  any  lime. 


CIRCLE  286  ON  READER  SERVICE  CARD 


^  Jim 
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Echoes 
From 
Mac-land 


The  market's 
invisible 
hand  makes 
developments 
in  the 
Macintosh 
market  critical 
to  all  PC  users. 


There  have  been  some  interesting  develop- 
ments over  in  the  Macintosh  world  lately.  And 
some  of  them — but  maybe  not  the  ones  you'd 
think — are  going  to  affect  powerfully  those  of 
us  who  work  in  the  DOS  universe. 

The  most  visible  event  was  the  success  of 
Apple's  new,  low-end  Mac  Classic  in  the 
Christmas  selling  season.  Exact  numbers  are 
hard  to  come  by,  but  the  Classic  was  a  smash 
hit.  At  $995  and  $1,495  list  for  floppy-only 
and  hard  disk  models,  the  Classic  became  the 
runaway  success  that  has  always  eluded  Apple. 

So  now  pundits  are  saying  Apple  and  the 
Mac  have  been  resuscitated  by  the  Classic. 

The  Classic's  boom  will  cer- 
tainly help  Apple's  balance 
sheet  for  a  couple  of  quar- 
ters. . .  but  Apple's  long-term 
viability  in  the  business-PC 
market  is  still  in  some  doubt. 
With  60  million-plus  DOS 
PCs  out  there  now,  versus 
maybe  about  4  million  Macs, 
that  15:1  market-size  advan- 
tage for  IBM  compatibles 
commands  attention,  especially  among  soft- 
ware developers. 

SOFTWARE  DEVELOPMENT  BLUES 

Choosing  which  platfonns  to  support  is  a  hot 
issue  for  software  developers.  They've  been 
whipsawed  over  the  past  few  years  among 
DOS,  Macintosh,  Xenix/Unix,  OS/2  and  OS/2 
Presentation  Manager  opportunities.  And,  of 
course,  there  are  sub-choices  within  those  broad 
categories:  for  example,  the  Windows  market 
under  DOS,  and  the  Unix  market — which 
Unixoids  keep  saying  is  moving  toward  shrink- 
wrapped,  off-the-shelf  compatibility  (read:  one 
version  of  a  program  runs  on  all  Unix  ma- 
chines) but  never  gets  there. 

It's  a  tough  call.  Development  resources 
are  always  limited.  No  company  1  know  be- 
lieves it  has  enough  programmers  to  develop 
for  all  the  markets  it  would  like  to  enter. 

So  it  comes  down  to  triage:  trying  to  guess 
which  platforms  will  grow  and  which  will 
wither.  Guess  wrong  and  it  hurts. 

Ask  Fred  Gibbons,  at  Software  Publishing 
Corp.,  for  example.  Last  year,  during  the  pre- 
Windows  3.0  publicity  buildup,  Fred  spoke 


angrily  about  Microsoft's  intentions.  Micro- 
soft had  sold  him  and  a  lot  of  others  a  bill  of 
goods,  he  said,  by  encouraging  them  to  look 
beyond  Windows  and  develop  high-end  busi- 
ness software  for  OS/2.  But  now  it  looked  as  if 
Microsoft  was  putting  its  bets  on  Windows. 
Which,  of  course,  happened  to  be  true. 

Or  ask  Jim  Manzi  at  Lotus.  He  spent  a 
fortune  developing  1-2-3/G  for  OS/2  PM.  It 
was  released...  and  almost  disappeared.  No 
one  was  using  OS/2  PM,  so  no  one  cared  about 
apps  for  it. 

In  this  triage,  support  for  the  Macintosh 
platform  has  been  the  easy  cut.  Why  develop 
for  a  ghost? 

Conventional  wisdom  still  runs  along  those 
lines:  You've  gotta  have  DOS  and  Windows 
versions  of  your  programs;  Unix  is  a  future 
play;  Microsoft's  "NT"  (New  Technology) 
operating  system  may  be  a  good  bet;  old  OS/2 
PM  is  fading  fast. 

And  the  Mac?  Forget  it. 

Even  Mac  developers  have  grown  appre- 
hensive. Stories  of  big-time  Mac  developers 
defecting  to  the  DOS/Windows  camp  shake 
Cupertino  every  week.  And,  heresy  of  here- 
sies, Claris,  Apple's  reabsorbed  .software  sub- 


sidiary, has  been  advertising  for  Windows 
programmers. 

It's  easy,  in  a  theological  war,  to  read  the  tea 
leaves  backward,  to  get  the  facts  right  and  the 
meanings  wrong.  That's  happened  in  the  Mac- 
PC  software-development  wars — a  holy  battle 
if  ever  there  was  one. 

I  heard  that  most  clearly  a  few  weeks  ago 
when  I  was  talking  with  the  developers  of  a 
well-known  program  that  appeared  originally 


JUNE  11,  1991    PC  MAGAZINE 


See  instant  improvements  in 
team  performance  with  Primavera. 


For  most  projects,  teamwork  is  what  makes  things  happen. 

That's  the  essential  idea  behind  the  multiuser  capabilities  of  Primavera  Project 
Planner®  Unlike  many  "multiuser"  project  management  packages.  Primavera 
offers  simultaneous  access  to  project  files — and  allows  simultaneous  generation  of 
reports  and  graphics.  Every  user  gets  lightning-fast  scheduling,  resource 
management,  cost  control,  reporting  and  graphics.  Plus,  special  features  to 
simplify  coordination,  communication  and  cooperative  control  by  the  team. 

Frequent  interaction  among  team  members  is  made  easy  with  the  software's 
own  electronic  mail  system  Call  1-800-423-0245  for  a  free  video  preview  of 
the  software  Or,  ask  for  a  personal  demonstration. 

■■^  PRIMAVERA 

How  tlw  iitniil  Siiys 
project  mmiagiinent 

Two  Bala  Plaza  •  BalaCynwyd.  PA  19004  •  (2I5|  667-8600  •  Fax  (215)667-7894 
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NOW!!  A  high  speed  stand  alone  copier 
for  51/4  and  3V2  inch  diskettes 
duplicates  virtually  any  format 


When  your  requirements  call 
for  unattended,  high  speed  du- 
plication of  virtually  any  SW  or 

'  inch  diskette.  Victory's 
Stand-Alone  V32(K)  Duplicator 
is  what  you  need.  The  reliable, 
desk-top  desi)^  is  ideal  for 
both  office  and  industrial  use. 

The  V3200  features; 

•  Simple  push-button  operation 

•  Switchable  3H'  and  5Vt  inch 
copy  drives 

•  Support  for  most  formats  in- 
cluding IBM.  Apple.  Amiga, 
and  Atari 

•  Copy  speed  up  to  250 
disks'hour 

•  Batch  Processing  multiple 
jobs  with  different  formats 

•  Production  statistics  display 

•  Exceptional  copy  quality 


Top  quality  copying 

Victory  Duplicators  actually 
improve  the  quality  of  copies 
during  duplication.  The  V3200 
validates  the  integrity  of  each 
master  disk  and  verifies  copies 
bit  for  bit  to  ensure  quality. 
The  system  automatically 
sorts  copied  disks  into  an  ac- 
cept or  reject  output  canister. 

Do-it-yourself  service 

Victory  systems  have  built-in 
diagnostics  to  test  and  main- 
tain the  system.  A  preventive 
maintenance  indicator  alerts 
you  at  regular  intervals  to 
check  drive  alignment  and 
clean  drive  heads  using  utili- 
ties included  with  the  system. 


The  modular  design  of  the 
V3200  and  Victory's  overnight 
shipment  of  replacement  parts 
let's  you  service  the  system  at 
your  kxration.  avoiding  costly 
offsite  repair  and  downtime. 
Victory  stands  behind  the 
V3200  with  a  four  month 
warranty. 


Call  (800)  421-0103. 

And  ask  about  Victory's  family 
of  affordable  Autokiaders. 


VICTORY 
ENTERPRISES 

Technology,  Inc. 


Victory  Plaza 
1011  E.  53V,.  Street 
Austin,  TX  78751-1728 
(512)  450-0801 

Inlcnuuoful 

t.'SAfi|:-lVMl«)l 
lulv  39.;-  .U10ttS35 

UK  44-81-SIO.  773-1 
Sv>it2ciUnil(>l-7K>.'<.U4 
GcTimnv  «  74-U»80 
NnlKTland-  1|-3m:;;.V)3 


CALL  ABOUT  A  VIDEO  TAPE  DEMONSTRATION 


Jim  Seymour 


on  the  Mac  but  has  come  to  prominence 
and  riches  in  the  Windows  world.  Were 
they  planning.  I  asked,  to  freeze  their  Mac 
product  for  awhile,  while  they  focus  on 
beefing  up  the  Windows  version? 

No  way,  they  responded.  "We  need 
the  Mac  product  to  help  sell  the  Windows 
version."  Exactly! 

THE  "OTHER"  PLATFORM 

Now  that  we  are  squarely  in  the  Age  of 
Interop.  and  moving  toward  catholic  sup- 
port of  multiple  platforms,  software  firms 
that  want  big  and  enduring  hits  are  com- 
ing to  understand  that  they  have  no  choice 
other  than  to  support  the  Mac — even  if 
they  don't  expect  to  make  money,  di- 
rectly, on  that  version. 

Because  corporate  buyers  are  making 
it  clear  that  if  they're  to  adopt  a  program 
as  a  company- wide  standard  as  they  move 
to  Windows,  it  must  also  support  their 
users  on  other  platforms.  And  the  domi- 
nant "other"  platform  is  the  Mac.  The 
number  of  "other"  users  may  not  be 
large,  but  it's  politically  unacceptable  to 
leave  them  out  in  the  cold, 

Aldus  and  Microsoft  understand  that 
imperative  very  well.  Ditto  WordPerfect 
Corp,  Lotus  does,  too,  (Why  do  you  think 
they  resumed  work  on  I -2-3/ Mac?  Cer- 
tainly not  because  they  see  a  big,  rich  Mac 
market  waiting  for  them,) 

Other  developers  are  whistling  past  the 
graveyard,  with  brave  words  about  ignor- 
ing the  Mac  "for  now,"  But  in  private, 
they  admit  to  worries  that  they  may  be 
hurting  themselves. 

So  in  this  world  of  things  seen  and 
unseen,  the  really  important  news  for 
Apple  isn't  that  temporary  explosion  of 
cash  from  Classic  sales,  but  the  invisible 
hand:  the  attention  being  paid  to  interop 
by  business. 

What  does  this  mean  for  you,  as  a  PC 
user  who  doesn't  give  a  hoot  about  the 
Mac?  For  one  thing,  you  might  tell  the 
software  publishers  whose  products  you 
rely  on  that  you  want  them  to  do  Mac 
versions,  too — lest  they  end  up  being 
swept  under  this  powerful  tide  of  interop- 
erability. 

For  another,  we  need  to  watch  what's 
going  on  in  the  larger  world  of  desktop 
computers.  Events  and  trends  far  afield 
are  powerfully  changing  our  comfortable 
DOS  world.  ■ 
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InfoWorld  readers  vote  Northgate  "Desktop  Computer  of  theYearP 

Northgate  ShattoTenYears  Of  IBM', 
Gxnpaq  And  Apple  Dnninance! 


/nfoWorld  readers  are  the  "Who's  Who"  of  Corporate 
Americas  most  knowledgeable  computer  bu>'ers.  For 
the  past  decade,  InfoWorld  has  sent  ballots  asking 
readers  to  vote  for  their  choice  of  "Desktop  Computer  of 
the  Year.'  Only  one  wins.  Apple,  IBM  and  Compaq  have 
dominated  this  rating. 

But  for  1990,  a  real  shocker! 

When  the  tens  of  thousands  of  votes  uere  tallied  neither 
Apple,  IBM  nor  Compaq  had  »<on.  Nor  had  DeW,  AS'V 
or  Hewlett  Packard.  Instead,  /n/bWbr/cfs  readers  voted  a 
Northgate  system  "Desktop  Computer  of  the  Year.' 

With  this  landmarit  vote,  one  era  ended 
and  a  new  one  began! 

Northgate,  a  four-year-old  computer  designer  and 
manufacturer  from  the  Midwest  toppled  tradition  and 
along  with  it,  the  way  corporate  computer  buyers  do 
business.  Because  Northgate  doesn't  sell  just  ordinary 
computers  and  we  don't  sell  them  in  a  traditional  way. 

North^te  designs  and  builds  the  industry's  highest 
performing  systems.  And  we  sell  them  direct  to  you.  No 
dealers.  Does  this  method  work.'  You  bet  it  does  . . . 


TJie  top  expens  in  thousands  of  America's  largest 
busiiKsscs  voted  on  it.  And  in  one  sweep,  corporate 
computer  buyers  /lavc  declared: 

It's  safe  to  buy  from  other  dian  IBM  and  Compaq ... 

And  noil  ;ris  safe  to  buy  high  performance  computers 
from  a  company  that  sells  directly  to  the  customer! 

How  did  all  this  happen?  Well,  we  could  say  it's  a  result 
of  our  years-ahead  design.  Performance  that  has  won  just 
about  every  other  award  in  the  industry.  And  legendary 
technical  support  and  customer  service  policies  that 
demand  we  deliver  toul  satisfaction.  A  winning 
combination,  indeed.  But  what  matters  most  is . . . 

Northgate  goes  the  extra  mile  to  assure  your 
computer  dollars  are  investments,  not  costs! 

It's  the  Northgate  differences  that  create  customer 
confidence!  When  sophisticated  buyers,  like  the  readers 
of  InfoWorld,  put  pen  to  purchase  order,  Northgare  gets 
the  vote.  They  know  they  can  tnist  Northgate. 

At  Northgate,  components  are  researched  and  e\'aluatcd 
under  the  most  stringent  methods  to  ensure  highest 


Northgate's  .\\vard-Winning  Lineup  of  Full  Size  386  &  486  Business  Systems 


performance,  compatibility  and  reliability.  Every  s«tcm 
we  sell  has  gone  through  at  fcast  547  individual  compatibility 
checks  (313  software  programs  alone)  before  our  quality 
control  engineers  say  it's  Northgate. 

That's  one  of  the  reasons  Nonhgate  systems  work  so 
well.  From  our  economical  Sliml  jnc"  systems,  right  up 
through  our  spectacular  486/33,  w  inner  of  the  InfoWorld 
"Desktop  Computer  of  the  Year"  voting,  you  can  be  sure 
w  hen  you  buy  Nonhgate  you're  putting  a  w  inner  to  work. 

Northgate  gives  you  the  edge  in  today's  tough  marketplace. 
But  that's  not  enough  . . . 

Half  a  million  minutes  a  year  Northgate 
technical  support  is  ready  for  your  call! 

When  you  buy  IBM  or  most  other  computer  brands  from 
a  dealer,  you  live  with  their  support  policies.  At  best 
they're  open  9-5,  and  maybe  a  few  hours  on  the  weekend. 
Need  to  talk  to  someone  "off  hours".'  When  you  deal 
with  those  guys,  you're  out  of  luck.  No  support.  No  help. 

At  Northgate,  there's  a  friendly,  understanding  and 
superbly  capable  tech  specialist  ready  to  help  you 
24  hours  a  day,  seven  days  a  week. 

Let's  see  IBM  and  Compaq  match  this  offer ... 

W:  invite  your  company  to  enjoy  the  Northgate  e.xperietKX. 
Put  our  systems  to  the  test  for  30  days.  If  they  don't 
deliver  everything  you  expect  —  and  more  —  we'll  buy 
them  back.  No  strings  attached.  Simply  call  our  800 
number  for  a  free  Prc-Purchasc  Consultation  with  one 
of  our  account  representatives. 


For  Your  Free 
Consultation  Call 

800-828-6125 


MORTHGATE 
CXMffit/TEff 

srsTBksm: 

7075  Fhii«  Cloud  IX.  Eden  frnx.  MN  5S344 


Elegance  386/25 


Elegance  386/33 


Elc«uice486/2S 
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A  Decade  of  Ej5)erience  Deliv^ 

Shipping  most  orders  shipped  in  24  hours 


^  Price 

A  Decade  of  the 
^"^j^^'   Lowest  Prices 


CONnOENCE 

We  Do  Not  Char(;e  Your 
Credit  Card  Until  Your 
Order  is  Shipped 


Convenience 

EXTENDED  HOURS  LATE  NIGHTS, 
Saturdays  and  Sundays 
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Telemart  Carries  Much  More  Than  Our  Ad  Can  Hold! 
If  You  Don't  See  What  You're  Looking  For,  Call  Us! 
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OCR/SCANNERS 

HARDWARE 

4IX>  Hand  Scan   „  CMI 

FulPage  Sift 

DH 

Scanner  HS.3000.  MS 

Laillfcli 

ScaiMnaa  29S   — .@  tU 

Scjnmjn  ♦  XT/AT   „MI 
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SOFTWAK 
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BUYERS 
CHglC^ 

When  you  see  the  O 
symbol,  you're  assured  these 
products  have  been  pur- 
chased most  often  by 
tetemart 's  national  cus- 
tomer base. 

All  theseproducts  have  been 
top  ranked  because  you,  the 
buyer,  have  selected  them 
based  on  their  performance 
and  the  tstsmart  price. 

You'll  see  the  Qsymbol 
in  each  category  and  know 
you  can  make  the  same  smart 
choice. 


MONITORS 

M 

H  Mows   -  Clll 

\t  MM  \2U  7» 

14-  CMM2»  EX   Jll 

xcmocES*  »15 

XCH29CVGA.   m 

(met  Maws    Call 

NEC 

Multisync  2A  ,  „  ^  459 

MaltlilKSOir   @H) 

MuBuync  4D   Mi 

MullisyitSD  tMt 

Multnync  GS-2*   »S 

PtBtceton  Wtia  14O0     Si9 

Sony 

Multiscjn  1304  HC  14-  _   H9 

ZtMk 

ZCM  1492     M4 

WORD  PROCESSING 
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SOFTWAK 
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MS  EjmI  Exk  Licwm  Pk*  _-.  _. .  24S 

MS  WOIO  Lic«ns«  Pack      192 

A*  NW/29g  1161 

ELS  I     m 

ELS  II    1149 

Paraaoi  3  5  LAN    tU 

PCAnywhenlVLAN    IH 

0  4  A  NWwotli  Pack   ai 

R  Base  LAN  3  1   179 

Supefcak:  5  LAN  P«*  ..  M 

XIiM  Net  AilMaiicad    at 

XTfMNMELS    149 

HAROWMK 

Lanlaslic  ZMBPS  Slartlt   491 

Lantastc  EllwrNel  Slaflai   996 

DATA  BASE  MANAGEMENT 

AstSamSO  S2I1 

Clarion 

Per5onj*D»v«lop«r     43 

Piolessjonal  Developer  461 

Clipper  v5  0    49t 

DalaPertecl     Call 

Obase  III  Plus  434 

OIBse  IV    416 

OSXL    132 

FoxtHSe  Plus  386   ™_   299 

Fojrbase  Plus  Single  User   112 

FoiPto  SI119M  mat  O  429 

ParaiJojr  v3  5   499 

PFS  Prolessional  FUt   179 

Personal  R-Base    79 

OtA    f17 

R-Base  3.1   4N 

RevetalwiAiMKM   Ml 

R»  R  Rewional  Report  Wmie   141 

VPE«pen   Ill 

CAD  &  ENGINEERING 

Aulo  Sketch  3  0  t141 

Deilia  CAS  3-0  Q  199 

Genetic  CAD  SO.-  ._  212 

GenencCADStarteiKlllMIII    99 

MaltiCAO     106 

Sommaskelcl)  12x12  II   _    335 

Summasketch  12x11  Pro  II 

4  Button       692 

Summasketcn  12x11  PiDll 

16  Button    Ml 

TurtooCMd     7» 


Do  A  little  Windows  Shopping  With 


Adobe  IllustfSlor  WmdOMS  

 un 

AdotM  Slraamlne  Windoiin   

 im 

Adotx  Type  Manager  WtnJiMt  

  56 

Ann  ProlessiofMri    — 

.  2M 

Asymetfu  ToolOOOk     

  219 

Beckw  Tools   ^  .... 

,  73 

Borland  Ct*   -  

  315 

Cnansira   

.320 

Corel  Draw  v,2-0   _ 

,  ..3M 

Ciossiaili  for  Whdovis  

 117 

Cuiient  l>y  IBM  — ...  

  M3 

Des»9(»ei  --^M.-. 

  446 

Drain  Ultra  Windows   

 417 

Dragnet  10   

 .,..7» 

Facelill  lor  WmOows   — ™ 

  U 

Facelifl  tor  WmtXiws  Valutftk  

 «• 

Form  Base  wWindows   

  2» 

fwm  PutAshef  — 

 13S 

Grammalili  rof  Windows  

_  H 

hDC  FtteApp?  I0(  Windowi  ^  ™ 

  11 

hDC  FirmArvK.  Int  WindoiM   

41 

liDC  ICON  Designer   — 

riDC  Windows  EkpiBSS  ....... 

Intoimu  Win^    

MS  Enleflamnient  Padi  .  

MS  Excel  lor  Windows  

MS  PowerPrjinl  tor  Wmdoen  . 

MS  Producllvitv  Pack   

MS  Project  tot  Windows  

MS  Word  lor  Windows  

OOiectvtslon    

Omni  Page  316    

PC'HwltPoniPaliv.2.0  

PagaMakar  4.0   

PeefORM  Pro  

Pronipll.O  

PfS  PioWrle  Plus   

Read  Write  Personal  

S(4Nft»Se4    

Ventura  Publisher  Gi 
WINFAX 

Wordscan  296/3K 

WoiOSCJfi  •  286.386 


IM 
29 
299 

m 

31 

429 

m 

..  H 
436 

.  19 
499 

IH 
74 


.619 

.41 


E  Accept  International 


AND  COBPOHATE  PUBCMASl  OWOKIW 


INTEGRATED  SOFTWARE 

Lotus  Sytnomny  2  2   $471 

MSWwta    

PfS  Firel  CJioo     71 

SmanWafe  il  w/Spel  CMi  429 

PROJECT  MANAGEMENT 

Harvard  Protect  Mgr  III  .. 
LolisAganlaVaf  2  0  . 


HOME  OFFICE  PUBLISHING 

Expfess  PubW*  V2-0   -..  tn 

Fmesse   „    M 

NewsMaslw  II  ,   44 

Newsroom  Pro    H 

PFS  Fiisl  PuWisher   -  -   M 


Hew  Print  Slioi  Dial 

Publish  III  vi  2w.'0esi(jn  . 


  275 

 G» 

  439 
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Best  Selection 
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AP  AR  GA  INV  Payiol  .   $219 

ACCPAC  Bedloio  AccoiXIng   119 
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Extended  Hours 

MONDAY-FRIDAY 

6:00  ain-10:00  pm  PST 
Sal.  8:00  ain-5:00  pm  PST 
Sun.  10:00  iin-3:00  pm  PST 
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(New  Version) 


THE  COMPUTER  PRINTER 
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Nodon  Backup  
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Norton  Editor   
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Q  DOS  III   
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SofTNare  Bridgi . 
VGA  Dimmer  a 

MEMORY  MANAGEMENT 

366  Max  S  1  Windows    tM 

Above  Dtsk.  4  0   SS 

HeatJfOom  _  -  17 

Hypei  Pad  Tl 

Memoi)  Uaie    II 

Move  tm   „„  ,   —  41 
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Oram 


Super  PC  K«*   
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lDirPlusv35   t4i 

Auto  Menu   It 
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Power  Menu   99 


Go  Script  
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FREE 


FASTEST  Delivery 


FtDERAL  EXPRESS 
Pvf  The  Ground  Shippio§ 
W  Pat  Tlie  Air  ommnce 


PERSONAL  FINANCE 

Money  Matters  ~  SH 

aBlitaa4.g  ..O" 

Tobias  Checkwrlte  Plus  „.   29 

Tobias  ManagtngVotrr  Money  v.7.0...   127 

WeWliBuiUer   Ill 

Wealth  Starter    15 

GRAPHICS 

Oelu»B  Painl  II  Enhanced    IT7 

Hoi  Siw  Graplncs   ._   -  IM 

PC  Palrtbiush  IV     64 

PC  PabiMnili  IV  PM  Q  IM 

Prmtmasler  Plus    tl 

PRESENTATION  GRAPHICS 

AnimahH  .,  $2IS 

Corel  Draw  2  0   OSW 

Dratij.  Ultra  v4  0    IK 

Haiv^td  Gfaphcs   »  tH 

Lotus  FreeiafKe  Plus  ,^   Jtl 

COMMUNICATIONS 

Carbon  Copy  Plus   Hit 

Carbon  Copy  Plus  Host  IM 
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CiiKslalk  XVI     117 

Crosstalk  MartiA    IB 

MHror  IIIV2.0  7» 

PiacaaiPlaa  ...  @M 

PradmStart-UpK«3.l  ._  

nemote  2  Complete  Pkg    tM 

PROGRAMMING 
&  LANGUAGES 

MS  Base 

Pro  Oevelopmefit  System  MM 

MS  C  Compiler    ...Mi 

MS  Cowl  Cotmner  HI 

MS  Fortran  Cornpller   tIS 

MS  Macro  Assembler  „   _   U 

MS  Pascal  Compiler   IH 

MS  Quick  Pascal   tl 

BUQliclllM.   All 

MS  QuickC  ^.m 

Turbo  C«*    _-  17 

Turbo  Pascal  Pro  6  0  IM 


1-800-622-6659 

CORPORATE  ACCOUNTS  •  Call  1-800-752-0561 
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a  laptop, 
soul  of  a  PS/2. 


Introducing  A  PS/2  LAPropTHArs 
Full  Of  Features.  Not  Compromises. 

Making  a  compuhT  light  enough  to  take  aiivwhcrc 
and  small  enough  to  isit  on  a  lap  isn't  enough.  Making  it 
perform  like  one  that  sits  on  a  desk  is  the  true  challenge. 
Tliats  whv  IBM  has  created  a  computer  that  delivers 
true  portahilitv  without  sacrificing  true  performance — 
tlie  Personal  Svstem/2'  Laptop  40  SX.  At  just  7.7 
pounds  its  clearlv  a  lightweight  computer.  But  it  cer- 
tainly doesn't  act  like  one. 

Desktop  Performance, 
 Without  The  Desk.  

The  PS/2  Laptop 
looks  great  from  the  out- 
side. But  its  true  heautv  lies 
inside,  where  vou'll  find 
uncompromised  computing 
power.  It  has  the  same 
386SX720  MHz  processor 
found  in  best-selling  desk- 
top models.  A  3.5"  1.44MB 
disk  drive  and  2.5"  60MB 
fixed  disk  provide  fast  access  to  programs  and  data, 
and  standarti  2MB  RAM  is  expandable  to  18MB. 

Instead  of  compromising  comfort  by  altering  the 
keyboanl,  the  PS/2  Laptop  has  a  lull-size  keyboani 
spaced  and  arranged  the  same  way  as  a  desktop  PS/2's. 
And  instead  of  squeezing  information  onto  a  pint-size 
si-reen,  it  has  a  sidelit  LCI)  that  offers  a  10"  diagonal 
viewing  area.  It  delivers  sharp,  clear  text  and  graphics 


with  VGA  qualitv  in  32  shades  of  grav.  With  so 
much  to  offer,  tlie  PS/2  Laptop  succeeds  at 
being  small,  w  ithout  being  small-minded. 


The  PS/2  Laptop  Is  One  Laptop 
Not  To  BeT\ki^:n  Lightly. 


IBM  knows  it's  not  how  small  you  make  it — 
it's  how  you  make  it  small.  The  PS/2  Laptop  has 
system  status  icons  tliat  monitor  assorted 
functions  and  battery  life.  Kxtensive 
power  management  controls  include     iLi  ^ 
tlie  ability  to  change  batteries  in  the 


^^^^^^^^ 


middle  of  an  application  without  exiting  and  a  special 
feature  that  suspends  power  when  the  screen  is  closed, 
then  returns  to  full  power  when  reopened,  resuming 
applij'ations  where  they  were  left  off  without  the  need 
to  save  to  the  ban!  drive. 

Of  course,  it  comes  with  an  AC  adapter,  and  a 
2100  Br»S  Data  Modem/%00  BPS  Fax  Modem  is 
available,  as  well  as  a  special  mouse  that  doubles  as 
a  trackball  when  turned  over.  And  the  PS/2  Laptop 
comes  with  something  no  laptop  should  be  w  itliout — 
an  international  warranty*  backed  by  thousands  of 
Authorized  Remarketers  worldw  ide,  so  service  and 
support  are  never  far  away. 

To  find  out  more,  contact  your  IBM  Authorized 
Remarketer  or  IBM  marketing  representative.  You'll 
see  why  with  the  new  PS/2  Laptop,  you  don't  need  a 
whole  lot  of  room  to  get  a  whole  lot  of  computer. 


/  iHinuHiiiH 

■iV  tiiiiiiuittiu 

How  re  you  ^ 
going  to  do  it? 

PS/2  it! 


tftiMiniiMtiiiMmmmiiiiiMiiiiiiimtniuiiiiiiMiiiiitniii 


e  only  m  the  countries  n  wt«ch  tha  pnxJuct  is  sold  by  IBM  and  IBM  AutNxized  RemarVeters  Subiect  to  the  terms  of  (he  limited  warraniv  pruvideO  when  purchased  Proof  ol  onginal  purchase  may  be  required 
BM.  Pwsor^at  Systefn/2  and  PS/2  are  registered  trademarks  of  International  Business  Machines  Corporat<yi  386SX  is  a  trademark  of  Intel  Corp  <- 1 1991 18M  Corp 


CMO  386SX  Notebook  Only  $2,195 


Delivering  20MHz  386 power for  the  on-tbe-go  professional! 


♦  80386SX-20  20«.67/5MHz  CPU 

♦  80387SX-20  Coprocessor  socks! 

♦  2MB  RAM,  expandable  to  6MB 

♦  B&W  LCD  with  32  shades  of  gray 
(or  256  colors  at  640x480 
resolution 

♦  1.44MB  3.5- Floppy  (fisk  drive 

♦  20MB  Hard  disk  drive 

♦  80-kay,  k>w-profileAXII  keyboard 
irKhiding  12  furKtkxi  keys 


♦  MS-DOS  4.01  and  GW^SIC 

♦  SaieLink  file  transfer  uliKy  program 
with  anti-viral  scanning  system 

^  Ni-Cad  battery  pack 

♦  100/120/200;24Ov50/60HzAC 
auto-sensing  power  adapter 

♦  Only  6.38  lis.  with  battery! 

♦  11.5'Wx8.5'Dx2'H 
^  Attractive  travel  case 


CMO  386/25  Desktop 
Only  $1,899 

MuUi-tasking  44MB,  14"  VGA  System  with  1MB  RAM 

♦  80386  25/1 2.5MHz  Motherboard  ♦  ParalM/ssrial/game  ports 

♦  44MB  Hard  drive  ♦  Eight  expansion  sk>ts 

♦  1 .2MB  or  1 .44MB  Fkippy  drive  ♦  Five  5.25'  storage  bays 

♦  14*  Color  VGA  Display  ♦  101 -key  enhanced  keybooti 

CMO  386SX/20  Babycase  -  Only  $1,599 

Includes  44MB  Hard  Drive,  14"  Color  VGA  System 

♦  80386/SX  20/8MHZ  Motherboard    ♦  Parallel/serial/game  ports 

♦  Eight  expansion  skits 

♦  Three  5.25'  storage  bays 

♦  Two  3.5*  storage  bays 
4  101 -key  enhanced  keyboard 


♦  1  MB  RAM,  expands  to  5MB 

♦  44MB  Hard  drive 

♦  1 .2MB  or  1 .44MB  Fkippy  drive 

♦  14*  Color  VGA  Display 


CMO  286/12  Desktop  -  Only  $1,249 

Complete  14"  Color  Display  with  44MB  Hard  Drive 


♦  80286  12/6MHZ  Motherboard 

♦  1MB  RAM,  expands  to  5MB 

♦  44MB  Hard  drive 

♦  1 .2MB  or  1 .44MB  Fkippy  drive 

♦  14*  Color  VGA  Display 


4  Parallel/serial/game  prots 

♦  Eight  expansion  sk>ts 

♦  Five  half-height  storage  bays 

♦  101  -key  enhanced  k^board 


Call 
today 
for  a 
FREE 
color 
catalog! 


Features  over  1,000  nationally- 
known,  name-brand  products 

Microsystems  &  Laptops 

Printers  &  Accessories 

Monitors  &  Video  Cards 

Memory  Boards  &  Tape  Back-Up 

Accessories  &  Software 

Special  section  on  Local  Area 
Networking 

56  Full  color  pages  packed  with 
great  values  and  super  prices! 


1  -800-233-8950 

717-327-9200  •  FAX:  1-717-327-1217 

101  Reighard  Avenue  •  Williamsport,  PA  17701 


CMO  is  a  registered  trademark  of  Computer  Mail  Order.  Source  Code:  P01 2 
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For  Once, 
A  Study 
Worth 
Studying 


A  survey  of  PC 
Magazine 
subscribers 
suggests  that 
the  future  may 
not  belong  to 
Windows. 


Computer  industry  market  research  is  a  lot  like 
sausage — once  you've  seen  it  made,  you  are 
considerably  less  inclined  to  eat  it.  Lurking 
behind  the  portentous  pronouncement  "Our 
research  shows. . ."  is  often  little  more  than  the 
scientific  equivalent  of  "Start  by  sacrificing  a 
chicken  at  the  crossroads  in  the  dark  of  the  new 
moon  while  muttering  such  and  such  an  incan- 
tation, then. ..." 

During  nearly  a  decade  in  which  I  worked 
for  one  of  the  leading  computer  industry  mar- 
ket research  firms  (I  was  a  senior  vice  presi- 
dent when  I  resigned  nearly  three  years  ago),  1 
was  frequently  appalled  by  much  of  what 
passes  for  market  research.  All 
too  often,  such  research  proves 
the  old  saying:  In  the  king- 
dom of  the  blind,  the  one- 
eyed  man  is  king. 

Since  I  am  now  merely  a 
consumer  of  market  research, 
I'm  no  longer  concerned  with 
actually  doing  market  research 
(and  thankfully  so).  I  focus 
in.stead  on  industry  and  mar- 
ket analysis.  Surveys  are  raw 
material  for  my  primary  tasjc: 
trying  to  understand  what  is 
really  going  on  in  the  industry  and  what  it 
means.  And  yes,  having  seen  the  sausages 
made,  I  know  better  than  to  believe  uncriti- 
cally the  "results"  of  what  is  sometimes 
claimed  to  be  market  research.  I  know  only  too 
well  how  insubstantial  and  inaccurate  much  of 
it  really  is. 

My  main  source  of  industry  information  is 
direct  observation  in  one  form  or  another.  I 
visit  with  users,  vendors,  and  members  of  the 
financial  community.  I  study  reports  and  con- 
versations on  PC  MagNet  and  CompuServe, 
and  learn  from  direct  experience  in  trying  out 
new  hardware  and  software.  I  also  maintain 
contacts  at  trade  shows.  These,  and  the  like,  are 
my  most  trusted  ways  of  taking  the  industry's 
pulse. 

Though  these  sources  provide  a  tremen- 
dously useful  foundation  and  are  often  suffi- 
cient in  themselves  (if  interpreted  correctly), 
quantitative  information  from  broad-based 
surveys — if  reliable  and  accurate — is  even  bet- 
ter. I  am  always  grateful  to  tlnd  a  soundly  done 


market  survey  that  is  not  of  the  "kill  the 
chicken"  variety. 

It  was  therefore  with  considerable  delight 
that  I  read  a  recent  study  of  PC  Magazine 
subscribers  done  by  the  Ziff-Davis  Research 
Department  and  Alpert  Research  Inc.  Based 
on  responses  from  1 ,840  PC  Magazine  readers 
(from  a  mailing  of  3,000 — a  62  percent  re- 
sponse rate)  it  was  one  of  the  best  designed, 
best  executed,  and  most  useful  market  re- 
search studies  I've  seen  in  a  long  time. 

This  very  well-conducted  study  offers  valu- 
able insight  into  what  is  really  going  on  in  the 
world  of  microcomputers,  with  regard  to  oper- 
ating environments.  It  shows  that  the  true 
horizon  of  possibilities  for  the  near  future  is 
quite  different  from  what  many  have  assumed 
it  to  be. 

Respondents  who  personally  used  or  were 
familiar  with  Windows  3.0,  OS/2,  Unix,  and 
the  Mac  were  asked  to  rate  factors  that  encour- 
age them  to  buy  or  discourage  them  from 
buying  these  operating  environments.  Ratings 
were  made  on  a  seven-point  scale  ranging 
from  plus  3  ("would  encourage  to  buy")  to 
minus  3  ("would  discourage  to  buy")  with  0 
as  a  neutral  middle  point. 


I  had  not  seen  the  results  of  this  study  when 
I  wrote  my  column  for  the  previous  issue  of 
PC  Magazine,  in  which  I  said  that  rumors  of 
OS/2's  death  were  greatly  exaggerated.  Any 
lingering  doubt  I  might  have  had  on  that  score 
was  thoroughly  dispelled  by  the  results  of  the 
survey. 

Respondents  who  personally  used  or  were 
familiar  with  Windows  strongly  confirmed  that 
it  is  Win  3's  memory  management,  multi- 
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tasking,  and  extended  memory  capabili- 
ties that  make  it  most  desirable  to  them. 
GUI  capabilities  and  the  availability  of 
Windows  applications  are,  relatively 
speaking,  of  only  secondary  importance. 
In  all,  58  percent  gave  an  extreme  (+3) 


rating  to  "memory  management"  as  a 
reason  to  buy  Windows  3.0,  while  55 
percent  gave  "multitasking  ability"  and 
"uses  extended  memory"  a  comparably 
high  rating.  Only  38  percent  cited  "gra- 
phical interface"  and  an  even  smaller  26 
percent  named  "availability  of  Windows 
applications"  as  equally  important  (+3) 
factors  encouraging  the  purchase  of 
Windows  3.0. 


All  of  this  strongly  supports  my  con- 
tention that  Windows  3.0's  success  is  due 
more  to  its  usefulness  as  a  reasonably 
good  DOS  memory  manager  and  multi- 
tasker  than  to  any  ground  swell  of  support 
for  GUIs  or  Windows  applications.  The 
study  results  also  corroborate  my  obser- 
vation that  sales  of  Windows  applications 
lag  far  behind  reported  sales  of  Windows 
3.0  itself. 

Respondents  who  personally  used  or 
were  familiar  with  OS/2  indicated — with 
equal  clarity — that  multitasking,  memory 
management,  and  access  to  extended 
memory  are  already  OS/2's  key  strengths. 
They  also  reported,  however,  that  the 
primary  obstacle  to  OS/2  acceptance  so 
far  has  been  its  limited  ability  to  run  DOS 
applications  well. 

A  staggering  54  percent  of  respon- 
dents who  were  familiar  with  OS/2  cited 
OS/2's  limited  ability  to  run  DOS  appli- 
cations as  ihe  major  factor  (-3  on  the 
scale)  that  would  discourage  them  from 
buying  or  recommending  OS/2.  By  con- 
trast, only  1 2  percent  cited  lack  of  OS/2 
applications  as  an  equally  important  fac- 
tor in  discouraging  purchase  of  OS/2. 

This  recent  PC  Magazine  reader  study 
provides  very  strong  quantitative  support 
for  my  previous,  mostly  qualitative, 
judgment  that  effective  multitasking  of 
DOS  applications  is  the  "critical  success 
factor"  that  Windows  3.0  has,  but  that 
OS/2— prior  to  OS/2  2.0— has  lacked. 
The  study  supports,  therefore,  my  conten- 
tion that  OS/2  2.0  (and  the  Presentation 
Manager  API  along  with  it)  has  a  greater 
chance  for  success  than  most  recent  ob- 
servers have  given  it  credit  for. 

As  the  study  shows,  fundamental  con- 
ditions for  the  major  success  of  OS/2  2.0 
and  PM  are  in  place.  That's  provided,  of 
course,  that  OS/2  2.0delivers  on  its  prom- 
ise. It  must  not  only  provide  the  full  power 
of  a  true  multitasking  kernel  and  expanded 
memory  management,  but  also  do  an  even 
better  job  of  running  multiple  DOS  appli- 
cations than  Windows  does.  If  OS/2  2.0 
can  do  all  the  things  that  Windows  does, 
but  even  better,  then  OS/2  can  mount  a 
strong  challenge  to  Windows,  particularly 
on  more  powerful  Intel  386-  and  486- 
based  systems. 

I  think  that  it  will.  The  struggle  for  the 
office  desktop  is  far  from  over,  and  OS/2 
(and  PM  with  it)  is  far  from  dead.  And  as 
you  might  expect,  considering  the  quality 
of  PC  Magazine\  audience,  the  recent 
survey  of  our  subscribers  goes  a  long  way 
toward  showing  why.  ■ 
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The  ViVa  9600bps,  V.32/V.42bis  modem  offers 
the  best  communications  value  money  can  buy! 

The  Viva  9642e  '  modem  with  V.42bis  data  com- 
pression and  V.42  error  correction,  ensures  reliable  data 
transmission  (38,400bps  Max)  under  the  most  adverse 
line  conditions.  As  a  Hayes  compatible  modem,  ViVa 
supports  all  the  popular  communications  software. 

The  power  and  performance  of  the  ViVa  9642e  is 
backed  by  our  limited  five  year  warranty!  So,  get 
connected  with  the  best  9600/V.32  value  available! 

Call  Now  1-800-854-7600 

Or  visit  your  nearest  computer  dealer 
to  see  the  complete  line  of  ViVa  modems. 

COMPiJERPERIPHEmS,  ISC 

667  Rancho  Conejo  Blvd.  •  Newbury  Park.  OA  91320 
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How  to  make  the  work  go  faster 
and  the  money  go  slower. 


NEC  PowerMate  S88/g5S.  The  affordable  entry  to  high  performance  S8S  procetting. 


For  advanced  applications  like  CAD/CAM,  presentation  graphics  or 

financial  modeling,  you  can't  go  wrong  with  the  PowerMate'*  386"'/25S. 

For  far  less  than  comparable  386  systems,  you  get  25MHz  speed,  2MB 

of  RAM  (easily  expandable  to  16MB  via  SIM  modules)  and  a  32K  memory 

cache.  You  also  get  something  you  can't  get  from  anyone  else  at  any  price: 

NEC.  For  more  information  call  1-800-NEC-INFO. 
OC 

Computers  and  Communtcahons 
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More  cache. 


Thffik  ytxi  tan'f  afRnTSI  the  perfonfianre'^^ 
Check  this  out. 
Standard  Computer's  3^6/25  gives  you  128K  of  cache 
memory  -  twice  the  size  you'll  get  from  most  others  - 
expandable  to  2%K.  We  also  throw  in  high-productivity  features 
like  a  100MB  IDE  hard  disk  (instead  of  80MB)  with  a  64K  "M- 
ahead"  buffer  (instead  of  32K)  and  a  17ms  seek  time. 

All  of  which  means  the  Standard  3H6/25  is  ideal  for  demand- 
ing applications  like  networking.  CAD  and  desktop  pul)lisiiing. 

But  you  c~an  get  it  at  the  Standard  price. 
Fast  track. 

In  addition  to  the  cache  memory,  Standard  built  in  a  few  extras 
to  put  what  you  want  on  the  screen  faster: 

•  »  megs  of  liigh-s[K'ed  RAM.  expandable  to  16MB  on  lx)ard; 

•  1MB  of  32-bit  video  memory;  and 

•  full  .support  for  Ixrth  interlaced  and  non-interlaced  monitors. 
Which  means  that  in  most  applications  the  .Stand;ird  3H(v2S 

will  keep  right  up  with  you  while  you  work.  And  not  every 
computer  in  this  price  range  can  .say  thai. 
Good  looks. 

If  you  measure  g(xxl  kxjks  in  tenns  of  colors,  re.solution  or 
speed,  you'll  buy  a  Standard.  In  addition  to  the  megabyte  of 
high-speed  \  ideo  memor>',  the  3H6/25  gives  you: 

•  an  integrated  Super  VGA  controller  -  especially  engineered 
for  Winck)ws.  supporting 

•  a  crisp  1024  X  768  interlaced  re.solution  (or  8(X)  x  600  non- 
interlaced ).  with 

•  256  vibrant  colors  (instead  of  only  16).  and 

•  a  su|X'r  hi-res  VGA  color  monitor  with  a  tilt,  swivel  base. 
Say  "no"  to  obsolescence. 

The  Standard  38()  2S  w  ill  meet  yoLir  needs  for  years  to  come. 
Vor  one  thing,  it  s  made  to  la.st.  by  .Standard,  right  here  in  the 


uSA.  For  anofliernecause  we  fike  a  "systern  Ixjaixl"  approach 
to  design,  key  components  are  exactly  the  .same,  whether  you 
buy  two  or  2(X).  tcKiay  or  next  month.  We  also  make  e.xteasive 
use  of  high-density  \1S1  chips  and  surface-mount  technology  to 
minimize  the  component  count,  reduce  noi.se.  improve  heat 
dissipation  and  increa.se  reliability. 

And  finally,  to  keep  you  flexible,  we  build  the  .386  2S  with 
one  parallel  and  two  .serial  pons,  six  expansion  slots  and  five 
drive  bays  to  hold  an  additional  floppy  drive.  Uipe  backup  or  CD 
RO.M  drive,  plus  an  additional  hard  drive. 

Now  that's  what  we  call  expandability. 
Ready  to  run. 

Buy  the  Standard  .W)  2S.  I'npack  it.  Plug  it  in.  Go. 

We  \e  already  initialized  the  disk  and  loaded  .MS  DOS  4.01 
and  Microsoft  Windows  3  0.  just  conned  the  101-key  enhanced 
keylx)ard.  the  \'G.\  monitor  and  the  high-resolution  mouse,  and 
you  re  .set  to  do  some  serious  computing. 

Not  what  you  expected?  Disappointed  becau.se  it  does 
windows  but  won't  do  dishes?  No  problem.  Send  your  Standard 
Computer  back  w  ilhin  30  days  and  we'll  give  you  a  full  refund. 
No  questions  asked. 

Kcvp  it.  and  we'll  back  it  with  a  one-year  part.s-and-labor 
warranty  and  a  year  of  hassle-free  on-site  .service  in  qualified 
areas.  And  finally,  as  long  as  you  own  your  Standard  Computer, 
we'll  support  you  with  our  toll-free  cu-stomer  .service  .system. 
Do  it  now. 

If  you've  been  thinking  alxait  a  386.  you  won't  find  a  better 
value  than  the  Standard  386  2S.  And  if  you've  Ix-en  thinking 
alx)ut  a  jH6.  a  .W6  33  or  a  .Wi  SX.  you  won't  find  a  Ix^tter 
value  than  the  Standard  Computers  listed  Ik-Iow. 

Give  us  a  call.  And  let  Standard  show  you  how  to 
do  more  computing... on  less  cash. 

Look  at  our  other  value-packed  systems 


486/25 


▼  12XK  cache  iiKiuors 

T  l.i.\lB.iiKl  l.H.Minloppy 

▼  4.MB  R.\.VI.  expandable  to 

drives 

16.MB  ()n-lx)ard 

▼  1  parallel  and  2  serial  poas 

T  1024x768  SVGA  with  1MB 

▼  101-key  enhanced  keyh(rard 

dcdicaletl  s  ideo  memory' 

T  .MS-IXJS  4.01 

▼  1 1  noii-inicriaced  SVGA 

▼  Windows  3.0  &  Hi-res  n)<)u.se 

color  iiKmilor 

T  Free  one  year  on-site  .service 

▼  MMi  Pius  IDF  hard  drive 

vsith  (hK  "look  uIk'kI'  butler 

386/33 

$2695  IH 

▼  2s()K  I  ache  nienior)' 

T  1.2MB  and  1.44MB  floppy 

T  iM»  RA.\1.  expandable  to 

drives 

1().VIH  on-lxurd 

▼  1  parallel  and  2  .serial  ports 

▼  1024  X  768  SVGA  with  l.MB 

▼  101-key  enhanced  keylx)ard 

dedicated  x  ideo  nieni()r\' 

T  MS-DOS  4.01 

▼  1 1  Super  VGA  color 

▼  Windows  3  0  &  Hi-res  mouse 

monitor 

▼  Free  one  year  on-site  service 

▼  liiO.MB  1ms  IDF  hard  drive 

with  (hK  "i(H)k  ahead"  buffer 
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386/25  Cache  System 

▼  128K  cache  memory,  expandable  to  256K 

T  4MB  RAM  expandable  to  16MB  on-board 

T  102 1  X  '68  SVGA  with  IMB  dedicated 
\  ide()  ineiiior\' 

▼  1-4  "  Super  VGA  color  monitor 

▼  lOOMB,  rms  IDE  hard  drive  with  64K 
"look  ahead"  buffer 

T  1.2MB  and  1.44MB  lloppy  drives 

▼  1  parallel  and  2  serial  ports 

▼  101-kev  enhanced  kevboard 
T  MS-DOS  4.01 

▼  Windows  3.0  &  Hi-res  mouse 
T  Free  one  year  on-site  serv  ice 

$2395 


▼  4.MB  RAM.  expandable  to 
SMB  on-board 

▼  IQh  X  "6«  S\  C,A  with  1MB 
dedicated  x  ideo  nienior) 

▼  1  r  Super  VGA  color 
monitor 

T  S2MB,  Vms  IDK  hard  drive 
witli  (uK  i(K)k  ahead" 
Ixifter 


▼  1.2.MBand  1.44iMB  floppy 
dri\es 

▼  1  parallel  and  2  serial  ports 

▼  101 -key  enhanced  keylx)ard 

▼  .MS-DOS  4.01 

T  Windows  3.0  &  Hi-res  mouse 

▼  Free  one  vear  on-site  .service 


800/662-6111 

MRP 

COMPUTER 

1 2803  Schabarum  Avenue.  Irwindale,  CA  91 706 
Phone:  818/337-2626 

CIRCLE  163  ON  REAtJER  SERVICE  CARD 

Copyrighted  material 


386SX 


SUCCEED 
WITH  THE 
WliV  NOTEBOOK 


One  3.5"  1.44MB  Floppy  Drive 
One  20MB  Hard  Drive 

Only  $2200* 

Other  Configurations  available 


Wincal  Technology  Corp. 

Santa  Fe  Springs,  California 

(213)  903-1440 


Winners  Engineering,  Inc. 

Milpitas,  California 

(408)  942-0888 


Win  Computers  Cotp. 

Richardson,  Texas 

(214)  231-9691 


Wintech  Laboratories,  Ltd. 

Belmont,  California 

(415)  508-8185 


Acron  Technology,  Inc. 

Dayton,  New  Jersey 

(908)  274-0300 


Win  Enterprises 

Andover,  Massachusetts 

(508)  475-5614 


Win  Laboratories,  Ltd. 

Manassas,  Virginia 

(703)  330-1426 


WIST 


•Prices  Subject  to  Change  Without  Notice 
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by  Edward  Mendelson 
You  only  need  to  lose  one  file  to  become  a 
true  believer  in  backups.  In  the  precom- 
puter  era  office,  files  on  paper  took  a  long 
time  to  create  but  tended  to  last  forever.  In 
the  computerized  office,  files  can  be  cre- 
ated in  seconds  and  lost  in  a  microsecond. 
A  hard  disk  failure,  a  mistaken  DEL  com- 
mand, a  distracted  worker  who  overwrites 


Premium 
Insurance 

Backup  Software  Gets  Better 


a  long  file  with  a  short  one  that  has  the  same 
name — all  these  common  occurrences  can 
make  you  lose  a  file  as  thoroughly  as  theft, 
fire,  or  flood. 

As  soon  as  IBM  introduced  its  inter- 
nal hard  disk  in  the  original  XT  in  1 983, 
backups  became  a  necessity.  DOS  2.0, 
also  introduced  with  the  XT,  included  the 
first  of  DOS's  notoriously  slow  and  awk- 


Don't  just  hope  that 
your  hard  disk  will 
never  fail!  Take  steps 
to  protect  your  data. 
PC  Magazine  Labs 
tests  11  backup 
packages  ranging  in 
price  from  $49  to  $225 
and  finds  them  faster 
and  easier  to  use 
than  ever. 
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ward  backup  programs  (see  the  sidebar 
"Backing  Up  with  DOS").  Third-party 
vendors  didn't  need  to  be  told  that  faster 
and  easier  alternatives  would  sell  by  the 
thousands.  Today,  most  backup  programs 
are  so  fast,  sleek,  and  reliable  that  no  one 
has  an  excuse  for  using  DOS's  second- 
rate  backup  program  or  not  using  any 
backup  at  all. 

As  hard  disks  increased  in  size,  IBM 
increased  floppy  disk  backup  capacity. 
Before  long,  even  1.44MB  floppy  disks 
were  too  small  for  practical  backups  of 
the  giant  hard  disks  that  became  standard 
in  many  standalone  and  network  settings. 
For  backing  up  large  disks,  tape  drives 
have  been  established  as  the  standard 
backup  medium.  Cartridge  drives  with 
150MB  to  300MB  capacities  are  now 
standard  equipment  on  well-equipped  ma- 
chines, and  DAT  (digital  audio  tape)  drives 
with  capacities  measured  in  gigabytes  no 
longer  seem  exotic. 

In  this  evaluation,  PC  Magazine  Labs 
tests  1 1  backup  packages  that  write  to 
floppy  disks,  to  tape  drives  (which  nor- 
mally are  not  accessed  by  a  DOS  drive 
designation),  orto  DOS  devices — meaning 
anything  that  you  can  access  with  a  drive 
letter,  including  a  hard  disk  on  a  network 
server,  removable  devices  like  the  Ber- 
noulli Box  or  transportable  hard  disks, 
and  a  few  tape  drives.  These  1 1  packages 
are  Back-It  4,  BakupWiz,  Central  Point 
Backup,  Diskpack,  DMS/IB  Intelligent 
Backup,  Fastback  Plus,  The  Norton 
Backup,  PC-Fullhak  Plus,  SitBack,  Sytos 
Pius  File  Backup  Manager,  and  TakeTwo 
Manager.  Programs  that  back  up  only  to 
floppy  disks  were  excluded,  and  in  case 
you're  wondering  where  to  find  Core 
International's  well-known  COREfast  in 
this  roundup.  Core  representatives  report 
that  they  have  stopped  distributing  it. 

Each  of  the  packages  tested  here  al- 
lows you  to  use  the  same  backup  software 
for  floppy  disks  and  for  larger  storage 


devices;  each  deserves  consideration  for 
office  and  personal  use.  Many  tape  drives 
come  with  their  own  proprietary  soft- 
ware, which  can  be  used  only  with  the 
right  drives,  but  programs  like  Central 
Point  Backup  and  Back-It  4  support 
these  drives  and  can  be  used  as  substitutes 
for  the  proprietary  software.  Some  other 
major  backup  packages  will  include  ex- 
tensive tape  support  in  new  versions  (due 
around  the  time  you  read  this),  and  Sytos 
Plus,  which  is  supplied  with  many  tape 
drives  instead  of  proprietary  software, 
supports  floppy  disks  as  well  as  tape. 
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•  The  Norton  Backup 


The  newest  major  backup  package 
is  also  the  best.  The  Norton  Backup 
transfers  files  dramatically  faster 
than  its  competition,  has  better 
safety  features  and  error  correction 
for  dealing  with  real-world 
disasters,  and  offers  the  most  useful 
features  for  building  a  corporate 
backup  strategy.  Its  advanced 
customization,  combined  with  its 
"Preset"  menu  level,  make  it 
suitable  for  experts  and  casual 
users,  and  its  automatic  command- 
line  restores  add  to  its  convenience. 
Virtually  the  only  significant 
missing  feature  is  tape  backup 
support,  which  is  promised  for  the 
next  release. 

Fastback  Plus,  a  previous 
Editors'  Choice,  remains  a  fast, 
safe,  and  highly  capable  performer 
and  deserves  a  most  honorable 
mention.  Nevertheless,  the  version 
we  tested  didn't  handle  multiple 
partitions  easily  and  had  limited 
facilities  for  including  or  excluding 
files.  Fifth  Generation  Systems 
plans  to  ship  an  entirely  new 
Version  3  of  Fastback  Plus  with  a 
wealth  of  new  features  this  spring. 
Be  sure  to  buy  that  version,  and 
you  won't  be  disappointed. 

DMS/IB  Intelligent  Backup, 
also  a  previous  Editors'  Choice, 
deserves  honors  for  its  intelligent 
disk-preserving  backup  strategy, 
but  its  speed  and  flexibility  now 
fall  behind  the  best  of  the 
competition. 


GETTING  INTO  A  BACKUP  ROUTINE 

The  simplest  way  to  ensure  that  all  your 
files  are  backed  up  is  to  perform  a  full 
backup — one  that  copies  all  the  files  on 
your  disk.  However,  because  most  files 
don't  change  between  one  backup  and 
the  next,  you  will  only  waste  time  if  you 
perform  a  full  backup  daily.  Between  full 
backups  you  normally  perform  smaller 
"incremental"  backups  that  copy  only 
those  files  you've  created,  copied,  or 
modified  since  the  last  backup. 

DOS  uses  a  simple  but  effective  trick 
to  help  you  perform  incremental  backups. 
The  directory  entry  for  all  files  includes 
an  archive  bit,  which  functions  like  the 
flag  on  a  rural  mailbox.  If  a  file's  archive 
bit  is  switched  on,  then  a  backup  program 
knows  that  the  file  has  not  been  backed 
up,  and  will  copy  it  during  an  incremental 
backup  and  then  switch  the  archive  bit 
off.  If  a  file's  archive  bit  is  switched  off, 
the  backup  program  will  ignore  the  file 
until  the  next  full  backup.  Some  backup 
programs,  which  use  their  own  record- 
keeping instead  of  the  archive  bit,  also 
support  "differential"  backups  that  trans- 
fer all  files  created  or  modified  since  the 
last  full  backup,  even  if  they  have  been 
copied  during  an  incremental  backup. 

Before  you  perform  your  first  backup 
you  should  devise  a  backup  strategy  that 
will  combine  safety  and  convenience.  One 
classic  strategy  calls  for  three  separate 
sets  of  backups,  each  made  in  successive 
weeks.  On  the  fourth  week,  you  reuse 
the  disks  from  the  first  set,  so  that  you  still 
have  the  security  of  two  complete  sets  of 
backups  in  case  something  goes  wrong 
during  the  fourth  backup.  On  the  fifth 
week,  you  reuse  the  disks  ft-om  the  sec- 
ond set.  so  that  you  constantly  maintain 
two  earlier  backup  sets  in  addition  to  the 
current  one.  Other  backup  strategies  can 
call  for  daily  incremental  backups  be- 
tween weekly  backups.  If  your  backup 
program  includes  an  automatic  sched- 
uler and  you  back  up  to  tape  or  to  a  net- 
work server,  you  can  arrange  for  unat- 
tended backups  in  the  middle  of  the  night. 

SPEED  PLUS  COMPATIBILITY 

A  few  years  ago  many  high-speed  backup 
programs  achieved  their  highest  speed  by 
formatting  floppy  disks  in  a  proprietary 
way  that  DOS  couldn't  read.  A  few  pro- 
grams, notably  Central  Point  Backup  and 
The  Norton  Backup,  still  allow  you  to  use 
proprietary  formatting  as  an  option,  but 
DOS-compatible  formatting  has  increas- 
ingly become  standard  as  programmers 
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find  ways  to  boost  speed  while  retaining 
compatibility. 

Many  backup  programs  still  insist  that 
you  use  a  fresh  floppy  disk  whenever  you 
start  a  new  backup,  even  though  DOS- 
compatible  formatting  theoretically  al- 
lows the  program  to  append  a  small  incre- 
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mental  backup  to  a  disk  already  partly 
used  by  an  earlier  backup.  One  disk-sav- 
ing workaround  available  in  almost  all 
programs,  although  almost  never  docu- 
mented, involves  writing  to  a  generic  DOS 
device  that  happens  to  be  called  drive  A: 
or  drive  B:  instead  of  to  the  disk  drive  of 
the  same  name.  Backup  programs  gener- 
ally use  a  technique  for  writing  to  generic 
DOS  devices  that  is  different  (and  slower) 
than  the  technique  they  use  for  writing 
specifically  to  floppy  disk  drives,  and 
these  generic  techniques  allow  appending 
backups  to  floppy  disks  already  used. 

Almost  all  backup  packages  now  in- 
clude compression  techniques  that  can 
squeeze  large  files  into  small  spaces.  If 
you're  using  a  slow  XT-  or  AT-class 
machine,  compression  normally  slows 
down  a  backup,  and  you  may  want  to  test 
whether  you  get  faster  backups  by  turning 
it  off.  On  fast  machines,  especially  20- 
MHz  or  faster  models,  compression  sel- 
dom exacts  any  timing  penalty  and  should 
almost  always  be  turned  on. 

ELEVEN  PROGRAMS  TESTED 

PC  Labs  timed  each  program's  ability  to 
back  up  1 1  MB  of  data  to  unformatted 
1 .2MB  floppy  disks.  We  also  tested  the 
speed  of  each  of  the  three  fastest  programs 
when  backing  up  to  floppy  disks  that  the 
same  program  had  formatted  in  a  previ- 
ous backup.  We  did  this  to  see  whether  the 
speed  rankings  of  the  programs  would  be 
the  same  both  ways,  and  they  were. 

PC  Labs  also  inflicted  a  series  of  delib- 
erate disasters  on  each  of  these  programs 
to  see  how  gracefully  they  recovered. 


including  damaged  disks  or  disks  with 
capacities  different  than  what  the  pro- 
gram expected.  Some  of  the  results  were 
surprising,  with  well-regarded  packages 
permitting  fatal  losses  of  data  in  real- 
world  error  conditions. 

Many  packages,  however,  performed 
very  well.  One  ormore  of  these  1 1  backup 
programs  probably  offer  the  exact  combi- 
nation of  features  and  security  that  you 
need — and  that  your  data  deserves. 


Back-It  4  

by  Edward  Mendelson 
Back-It  4.  Version  4. 1 ,  gets  the  job  done 
quickly  and  automatically,  with  plenty  of 
customization  options  and  control  over 
backups  and  restores.  Gazelle  Systems' 
$  169  package  would  have  been  spectacu- 
lar only  a  couple  of  years  ago,  and  set 
against  1991 's  competition,  it  still  looks 
quite  impressive.  You  can  find  almost  all 
its  features  in  programs  that  work  more 
quickly,  but  there  is  a  chance  that  Back-It 
4  will  prove  to  be  the  only  program 
with  the  exact  set  of  features  you  need 
most.  If  so,  its  safety  features  and  flexible 
configuration  will  make  it  a  choice  you 
won't  regret. 

If  you  want  to  back  up  from  multiple 
partitions  in  a  single  backup  operation, 
makes  the  job  easy,  and  it's  one 
of  surprisingly  few  programs  that  do  so. 
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As  you  move  through  the  menus  in 
Back-It  4,  a  brightly  outlined  window 
moves  with  you.  You  can  specify  any 
number  of  source  drives  and  modify 
include  exclude  specifications  by 
tagging  from  a  submenu. 


Back-It  4,  Version  4.1 

Gazelle  Systems,  42  N.  University  Ave., 
Provo.  UT  84601 ;  800-233  0383. 
801-377-1288. 
List  Price:  SI 69. 

Requires:  384K  RAM.  DOS  2.0  or  later. 
In  Short:  A  solid  and  flexible  backup  program 
with  support  for  SCSI  drives  that  aren't 
supponed  elsewhere  and  good  error  handling. 
Confusing  menus  and  a  few  missing  options 
are  its  main  weaknesses. 

CIRCLE  425  ON  READER  SERVICE  CARD 


You  tag  drive  letters  from  a  list  and  then 
optionally  tag  or  untag  directories  from  a 
directory  tree.  You  can't  tag  individual 
files  to  include  or  exclude,  but  you  can 
enter  up  to  16  file  specs  in  a  separate 
window. 

You  can  store  up  to  5 1  backup  configu- 
rations and  run  a  configuration  automati- 
cally by  using  its  name  as  a  command  line 
parameter.  The  screen  that  displays  your 
configuration  also  lists  the  date  of  the 
most  recent  backup  of  that  configuration. 
Back-It  4  performs  full  or  incremental 
backups  but  does  not  let  you  perform  dif- 
ferential backups. 

You  can  perform  a 
"direct  backup"  that 
you  configure,  instead  of 
using  a  preset  configura- 
tion, but  a  direct  backup 
doesn't  create  a  log  file. 
If  you  want  to  change 
restore  parameters  dur- 
ing a  restore — for  ex- 
ample, turning  the  over- 
write prompts  on  or 
off — Back-It  4  lets  you 
press  a  function  key  and 
make  the  change  with- 
out starting  again. 
YoucanuseSacA-Zr-^ 
to  back  up  tt)  floppy  di.sks,  DOS  devices, 
tape  drives  ( including  QIC-40  or  QIC-80 
models).  QIC- 1 50  SCSI  hard  disks,  or 
Hew  ictl-Packard  DAT  drives  that  use  the 
Westem  Digital  WDTOOO  SCSI  board. 
Backup  disks  are  formatted  to  be  read- 
able b}  DOS,  although  files  can  be  re- 
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stored  only  by  a  copy  of  Back-It  4.  A  2K 
memory-resident  scheduler  can  run  any 
preset  backup  configuration  at  a  specified 
time,  although  unlike  Central  Point 
Backup's  scheduler,  the  backup  program 
will  start  up  only  if  you're  at  the  DOS 
prompt.  Gazelle  Systems  claims  to  use 
proprietary  tricks  that  speed  backups  from 
a  workstation  to  a  Novell  server. 

MENU  CHOICES 

Everything  in  Back-It  4  is  controlled  from 
an  elaborate  menu  system  that's  more 
inclusive  than  clear.  Many  screens  are 
divided  into  regions  that  you  move  be- 
tween using  the  arrow  keys;  you  can  use 
first-letter  shortcuts  to  jump  to  another 
option  in  the  current  region,  but  not  to 
options  in  other  regions.  Few  screens 
resemble  each  other,  and  in  almost  every 
screen  the  list  of  keys  you  can  press  to 
manipulate  menu  fields  appears  in  a  dif- 
ferent spot. 

The  context-sensitive  help  screens 
sometimes  confuse  matters  further,  be- 
cause the  function  keys  that  explain  the 
various  features  once  you're  in  the  help 
screens  are  different  from  the  keys  you 
use  to  access  those  features  in  the  pro- 
gram. The  manual,  which  is  organized 
according  to  the  menus  rather  than  pro- 
cedures, helps  sort  out  the  more  confusing 
screens. 

QUICK  RESTORE 

Back-It  4  performed  respectably,  if  not 
spectacularly,  on  PC  Magazine  Labs' 
speed  tests.  It  backed  up  1 1  MB  of  files  in 
8  minutes  52  seconds  and  squeezed  them 
onto  six  1.2MB  floppy  disks.  The  pro- 
gram needed  only  3  minutes  33  seconds  to 
restore  the  files — one  of  the  fastest  results 
in  the  testing. 

Its  error  handling  was  so  effective,  that 
when  it  was  given  a  360K  floppy  disk 
instead  of  the  1 .2MB  floppy  disk  for  which 
the  program  was  configured,  it  managed 
to  fomiat  and  use  two  tracks  on  the  disk, 
and  successfully  restored  the  files  written 
to  those  tracks.  When  we  purposely 
damaged  a  disk  in  a  backup  set  and  tried 
to  restore  from  it,  the  program  first  tried  to 
use  error  correction,  then  reported  the 
exact  location  of  the  uncorrectable  dam- 
age in  the  file,  and  finally  asked  if  we 
wanted  to  retain  the  part  that  it  could 
salvage. 

Back-It  4  is  a  worthy  but  unspectacular 
performer  that  offers  a  fairly  complete  but 
uninspiring  set  of  functions.  It  won't  dazzle 
you  with  its  speed  or  features,  but  if  you 
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need  a  program  that  supports  multiple 
partitions  in  a  single  backup  operation,  it 
won't  disappoint  you. 


BakupWiz  

by  Greg  Pastrick 

Speed  is  such  a  critical  factor  in  backing 
up  and  restoring  data  that  when  a  program 
is  either  notably  fast  or  unusually  slow,  it 
forms  your  primary  impression.  The  S59 
BakupWiz.  Version  2.15,  from  PCX,  ranks 
second-to-last  on  PC  Magazine  Labs' 
speed  tests,  and  although  it  is  more  so- 
phisticated than  a  basic  backup  package 
like  Diskpack,  it  lacks  .some  conventional 
features  and  conveniences. 

BakupWiz  supports  network  use  where 
multiple  backup  strategies  are  needed 
for  different  levels  of  user  experience.  Its 
/-2-i-style  interface  has  various  mes- 
sage and  status  windows  to  keep  you 
informed.  BakupWiz  also  uses  a  graphics 
device,  which  PCX  calls  a  "light  bar," 
that  extends  across  the  bottom  of  the  .screen 
to  specify  the  amount  of  backup  and  re- 
store in  progress. 

You  can  run  full  file-by-file  backups, 
full  backups  of  modified  files,  selected 
file  backups,  or  selected  modified  file 
backups,  and  designate  up  to  32  file  .specs 
for  individual  files,  groups  of  files,  and  di- 
rectories. The  only  time  option  available 


BakupWiz  isn't  nearly  as  full- 
featured  or  advanced  as  the  best  of 
its  competition.  This  simple  screen 
in  which  you  type  the  names  of  files 
you'd  like  to  back  up  is  typically 
austere.  The  video  mode  default  is 
set  to  43  lines. 


SakuplV/z.  Version  2.15 

PCX.  4874  Alberson  Ct..  San  Diego.  CA 

92130:619-259-9797. 

List  Price:  $59. 

Requires:  256K  RAM.  DOS  2.0  or  later. 
In  Short:  With  plodding  backup  speed  and 
limitations  in  its  feature  set,  BakupWiz  Is 
outstripped  by  its  competitors,  even  thougti  Its 
shareware  price  Is  attractive. 
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is  a  backup  and  restore  of  modified  files 
after  a  defined  date  and  time.  BakupWiz 
has  limited  on-line  help  and  creates  a  log 
file  during  backup  that  serves  only  as  a 
verification  of  the  backup  and  restore 
status.  In  our  tests,  we  discovered  that  the 
log  for  a  backed-up  file  will  indicate  that 
the  file  contains  zero  bytes  of  informa- 
tion. PCX  concluded  that  the  problem  is 
caused  by  a  simple  oversight  in  the  pro- 
gram's code. 

UNINSPIRED  TEST  RESULTS 

BakupWiz's  plodding  automatic  fomiat 
procedure  takes  about  I  minute  20  sec- 
onds per  disk,  which  is 
even  slower  than  the  av- 
erage manual  format  we 
timed  at  1  minute  1 1  sec- 
onds using  DOS  4.01. 
On  PC  Labs  tests,  Bak- 
upWiz clocked  in  at  22 
minutes  2  seconds  and 
used  ten  disks  to  back  up 
approximately  10MB  of 
data.  BakupWiz  outper- 
forms only  DMSIIB  In- 
telligent Backup  and 
trails  all  the  other  pack- 
ages we  tested. 

On  Restore  tests,  the 
program  bests  three  competitors  but  is 
still  over  7  minutes  slower  than  the  fastest 
of  the  group.  The  Norton  Backup.  Docu- 
mentation offers  little  in  the  way  of  set- 
tings to  optimize  backup  or  restore  speed 
except  a  comment,  "The  bigger  the  buffer, 
the  faster  the  backup. 

BakupWiz  is  not  precise  with  its  error 
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messages,  which  we  discovered  in  the 
course  of  torture-testing  BakupWiz  to 
evaluate  how  it  handles  events  that  con- 
fuse backup  and  restore  processes.  The 
package  has  a  tendency  to  hang  up  and 
abort  to  the  operating  system  when  con- 
fronted with  trouble.  For  example,  when 
we  altered  the  sequence  of  the  backup 
disk  during  file  restores,  the  program 
displayed  an  "Unrecoverable  error  on 
media"  message  and  eventually  dropped 
to  DOS.  It's  also  too  easy  to  overwrite 
disks  during  backup  if  you  fail  to  insert  a 
new  disk  when  prompted.  This  needlessly 
complicates  an  already  time-consuming 
procedure,  especially  if  the  backup  needs 
to  be  rerun  because  you  overwrote  disk 
number  seven  out  of  a  set  of  ten. 

Like  Diskpack,  BakupWiz  is  shareware- 
priced,  and  you  can  download  it  from 
information  services  such  as  Compu- 
Serve. Though  the  software  does  offer 
Novell  server  support,  password  protec- 
tion, and  some  mildly  appealing  status 
displays,  it's  slow  and  limited. 


Central  Point  Backup 

by  Edward  Mendelson 
You  may  already  own  a  copy  of  Central 
Point  Backup.  Version  6,  without  know- 
ing it.  Central  Point's  $99  backup  utility  is 
the  same  as  the  backup  module  included 
in  the  ubiquitous  PC  Tools  Deluxe.  Ver- 
sion 6.  With  the  separate  release  of  the 
backup  program.  Central  Point  introduced 
some  improved  features  and  a  handsome, 
colorful  new  screen  that  makes  this  the 
best-looking  backup  program  on  the 
market — and  one  of  the  fastest.  It's  also 
the  first  backup  program  to  support  the 
QIC-40  and  QIC-80  tape  drives,  which 
aren't  accessed  via  a  drive  letter  and  there- 
fore aren't  DOS  devices.  It  even  supports 
tape  drives  that  use  special  controller  cards 
like  Mountain  Computer's  Mach2. 

Only  a  few  missing  conveniences  and 
safety  features  keep  Central  Point  Backup 
from  the  top  rank  of  backup  programs,  but 
Central  Point  Software  promises  to  repair 
those  omissions  in  Version  7,  which  is  due 
to  ship  this  spring. 

MEMORY-RESIDENT  SCHEDULER 

Like  most  of  the  modules  in  PC  Tools 
Deluxe.  Central  Point  Backup  offers  an 
impressive  combination  of  standard  and 
innovative  features.  Many  other  backup 
programs  offer  scheduled  backups  that 
run  automatically  on  an  unattended 
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computer.  Central  Point 
Backup  goes  one  sleji 
further.  Its  4K  memory- 
resident  scheduler  does 
not  require  the  computer 
to  be  idle  at  the  DOS 
prompt  when  the  backup 
begins.  A  pop-up  screen 
warns  that  you  have  13 
seconds  lo  cancel  the 
backup,  saves  any  appli- 
cation you  have  in  mem- 
ory, runs  the  backup,  ami 
restores  the  application. 
I  used  it  successfully  with 
hair  a  dozen  programs  stored  in  expanded 
memory  using  WorJPcrfci  i  Library,  but 
ii  deliberately  doe.sn't  try  to  interrupt 
Microsoft  Window  s  or  other  programs  that 
use  protected  mode. 

Virtually  every  standard  function  you 
expect  to  find  in  a  backup  program  is 
included  in  Central  Point  Backup,  al- 
though sometimes  with  an  unexpected 
twist.  You  can  set  the  range  of  options  on 
the  menus  to  beginner,  intermediate,  or 
advanced  levels,  and  you  can  lock  backup 
sets  with  a  password. 

You  can  save  customized  setups  that 
include  your  list  of  files  to  include  or 
exclude,  plus  any  of  the  program's  full 
range  of  formatting  and  compression 
options.  You  can  select  files  and  directo- 
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Central  Point  Backup.  Version  6 
Central  Point  Software,  15220  Northwest 
Greenbrier  Pkwy..  Beaverton.  OR  97006: 
800-888  8199.  503-690-8090. 
List  Price:  S99 

Requires:  51 2K  RAM.  DOS  3.0  or  later. 
In  Short:  This  is  one  of  the  fastest  and 
sleekest  backup  programs,  providing 
extensive  support  lor  popular  tape  drives  and 
an  optional  TSR  scheduler  that  can  interrupt 
an  application  to  run  a  backup.  Problems 
Include  limited  flexibility  in  file  selection  and 
dangerously  weak  error  handling.  Both 
problems  should  be  corrected  in  Version  7. 
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The  colorful  main  screen  of  Central 
Point  Backup  combines  CUA- 
compllant  pull-down  menus  with  a 
detailed  progress  display  thiat 
includes  a  report  on  the  degree  of 
data  compression  used  on  each  file. 

ries  to  include  or  exclude  by  tagging  them 
on  a  convenient  directory  tree,  or  you  can 
type  up  to  1 6  tile  specs  in  a  single  window 
u.sed  for  both  included  and  excluded  files. 

The  twist  is  that  only  the  tiles  and 
directories  typed  in  the  window  are 
saved  with  your  setup  tile.  The  ones  you 
tag  on  the  directory  tree  aren't  saved 
and  must  be  retagged  each  time  you  use 
the  program.  Another  twist  is  that  while 
you  can  enter  and  save  file  specs  from 
multiple  drives  in  the  include/exclude 
window,  it  ignores  any  file  specs  in  the 
include/exclude  window  that  specify  a 
drive  different  from  the  one  named  in  a 
separate  Backup  From  option. 

To  process  more  than  one  drive,  you 
have  to  switch  the  source  drives  from  a 
menu  or  load  a  new  setup.  You  can  auto- 
mate the  process  by  saving  a  different 
setup  for  each  drive,  and  then  write  a 
batch  file  that  runs  the  program  repeat- 
edly with  a  different  setup  as  a  command 
line  parameter. 

The  manual  says  that  another  com- 
mand line  parameter  lets  you  restore  files 
automatically  without  going  through  the 
menus,  but  you  have  to  use  the  menus 
anyway.  Central  Point  acknowledges  that 
the  manual  is  misleading  and  claims  that 
command  line  restores  will  work  cor- 
rectly in  Version  7. 

PROPRIETARY  FORMAT 

On  PC  Magazine  Labs'  speed  tests.  Cen- 
tral Point  Backup  transferred  1 1  MB  to 
unformatted  floppy  disks  in  6  minutes  14 
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seconds,  and  restored  in  2  minutes  45 
seconds — speeds  outperformed  only  by 
The  Norton  Backup.  When  backing  up  to 
disks  already  formatted  with  the  pro- 
gram's proprietary  format  (which  is  com- 
pletely unreadable  by  DOS),  the  backup 
took  3  minutes  35  seconds,  a  few  sec- 
onds longer  than  Fasthack  Plus  on  a  simi- 
lar test.  Data  compression,  with  both  the 
Save  Time  and  Save  Disks  options,  packed 
the  files  onto  six  1 .2MB  floppy  disks — one 
more  than  Fasthack  and  Norton. 

The  program  fared  less  well  on  PC 
Labs'  error-handling  tests.  On  one  test, 
we  used  a  360K  floppy  disk  instead  of  the 
1 .2MB  disk  the  program  expected,  and  it 
proceeded  to  write  to  the  disk  as  if  noth- 
ing were  wrong — even  with  the  verify 
option  switched  on.  When  we  tried  to  re- 
store from  the  low-density  disk  the  pro- 
gram was  unable  to  read  anything  from  it 
and  every  file  on  the  disk  was  lost. 

Because  it's  impossible  to  tell  visually 
whether  an  unlabeled  5.25-inch  floppy 
disk  is  high-density  or  low-density,  this 
potentially  disastrous  error  could  easily 
occur  in  the  real  world.  A  less  serious 
error  occurred  when  we  opened  a  drive 
door  during  a  backup,  and  the  program 
displayed  an  error  message  saying  the 
disk  was  write-protected. 

Central  Point  promi-ses  that  all  these 
errors  and  other  limitations  will  be  fixed 
in  Version  7.  The  new  version  will  also 
include  virus  protection,  a  setup  translator 
that  lets  you  use  Fasthack  and  Norton 
Backup  setup  files  with  Central  Point 
Backup,  and  full  compatibility  with  a 
Microsoft  Windows  version  due  for  re- 
lease at  the  same  time.  The  Windows  ver- 
sion will  make  it  possible  to  back  up  your 
data  while  running  another  application — 
potentially  the  most  significant  time  saver 
ever  introduced  in  a  backup  program,  and 
another  example  of  the  innovations  that 
an  cnomious  user  base  has  learned  to 
expect  from  Central  Point. 
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Diskpack 


by  Greg  Pastrick 

As  a  simple  $49  replacement  for  the 
BACKUP  and  RESTORE  utilities  offered 
by  DOS.  Biologic's  Diskpack.  Version 
2.1,  fulfills  the  promise  of  performing 
these  tasks  faster  and  with  fewer  disks 
than  DOS.  Beyond  that.  Diskpack  is  no 
match  in  features,  options,  and  speed  for 
the  more  costly,  more  powerful  packages 
we  tested. 


C:\>ilrest 

C;\>ilrestore  /s/if'p/k 

Biolcwic  <lRest(ire,  Uersion  2. 

1 

CofyriiM  (C>  Biolosii:  Co»|>«ni)  1987.1988.    ftll  rijhls  reserued. 

restoriiK)  files 

Insert  hdckiip  disk  1  in  <iri<« 

ft 

press  diKi  kev  chrn  rrjAdi^ 

redding  device  infortution 

disk  minber: 

t 

drive  nunber'. 

8 

bytes  i>er  sector  ^ 

S12 

sectors  per  cluster; 

i 

reserved  sectors; 

1 

clusters: 

2371 

sectors  per  f»t: 

7 

sectors  '• 

2488 

av«iUble  sectors: 

2391 

reediiw  id  infornation 

reading  M  sectors  jt  sector  9  (32768  bytes) 

uritinj  3Z768  bytes 

rexding  M  sectors  »t  sector  73  (32768  bytes) 

Upon  completion  of  a  file 
restoration,  Diskpack  updates  the 
screen  to  show  the  totals  for  bytes 
read,  bytes  written,  files  copied, 
disks  used,  and  any  errors. 
Comparison  of  the  backup  with  the 
dRestore  source  may  be  accom- 
plished with  the  omission  of  /r  (for 
restore)  from  the  command  string. 


Diskpack's  single  installation  disk 
comes  with  two  executable  files,  Diskpack 
and  dRestore.  You  activate  these  opera- 
tions from  the  DOS  prompt  by  entering 
the  appropriate  utility  name  and  the  para- 
meters for  the  desired  backup  or  restore. 
Forexample,  entering  DISKPACK  d:\*.* 
a:/a/b/h/s/v  directs  the  program  to  per- 
forni  a  complete  file-by-file  backup  of 
drive  D:,  to  leave  the  archive  bit  un- 
changed, to  activate  a  beep  prompt  to 
insert  the  next  disk,  to  back  up  hidden 
files  and  subdirectory  files,  and  to  display 
the  screen  of  the  backup  in  progress. 

BASIC  SCREEN  DISPLAYS 

Even  with  the  /v  parameter  inserted  in  the 
command  statement,  Diskpack  has  a  plain, 
character-based  interface  that  displays 
basic  disk  activity  during  backup,  includ- 
ing information  about  the  disk,  its  se- 
quence in  the  backup,  and  the  sectors  and 
files  being  written  to  it. 

After  Diskpack  completes  the  backup, 
it  updates  the  screen  to  show  total  bytes 
read,  bytes  packed,  bytes  written,  files 
copied,  and  disks  used.  You'll  want  to 
omit  the  /a  parameter  from  the  command 
string  to  allow  the  program  to  recognize 
modified  files  on  subsequent  backups. 

Use  of  the  /c  parameter  in  the  string 
also  directs  the  program  to  create  a  cata- 


log file  so  you  have  a  record  of  the  proc- 
ess, which  can  be  an  indispensable  aid  in 
restoration  of  individual 
files.  You  can  read  this 
directly  from  DOS  using 
the  TYPE  command  or 
from  dRestore  using  the 
/d  parameter. 

Unlike  all  of  the  other 
packages  reviewed  here, 
Diskpack  requires  pre- 
formatted  disks,  and  its 
proprietary  file-compres- 
sion technique  achieves 
good  disk  savings  with- 
out seriously  affecting 
speed.  For  full  backups, 
you  cannot  alter  optimal 
compression  or  speed,  except  for  the  ex- 
clusion from  the  command  line  of  backup- 
interrupting  parameters  such  as  /p  and  /w. 
These  parameters  display  a  yes/no  prompt 
before  cop\  ing  and  prompt  the  user  to 
press  a  key  before  reading  a  source  file. 
If  s  recommended  that  the  CONFIG.SYS 
file  has  a  huffers=16  statement. 

On  PC  Magazine  Labs'  te^it^, Diskpack 
look  6  minutes  25  seconds  to  back  up 
1 0MB  of  test  data  from  our  source  drive 
to  seven  disks.  This  time  does  not  include 
the  estimated  1  minute  1 1  seconds  per 
floppy  disk  required  to  format  the  disk  set 
under  DOS  4.01.  Inclusion  of  the  time 
needed  to  format  the  disks  manually  in- 
creases backup  timing  up  to  about  13 
minutes  42  seconds  and  positions 
Diskpack  within  the  performance  range 
of  PC-Fullhak  and  Svtos  Plus. 


Diskpack,  Version  2.1 

Biologic.  7950  Blue  Gray  Circle.  Manassas, 
VA  22110;  703-368-2949. 
List  Price:  $49. 

Requires:  320K  RAM.  DOS  2.0  or  later. 
In  Short:  This  loiw-cost  share\«are  package 
may  be  attractive  to  users  without  elaborate 
backup  (Jemands.  but  it  is  too  limited  for 
anything  other  than  basic  backup  and  restore 
operations. 
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The  Experts  in  Acces^ries 


rd  SpaceSaver  II:  Fof  slide- 
storage  unaer  monitor  •  Built -in  drawer 
ridds  supplies,  paper  to  legoi  size 


I  Curtis  Top  Shelf:  Ingenious  tray  system  mounts  on 
top  ot  monitor  •  Keeps  paperwork  wittiin  easy 
react!  •  Makes  a  great  In/Out  box  •  Fits  any  moni- 
tor, including  Macintosti'  series.  Lifetime  Warranty. 
MadeinUSA.#TS-l   Retail   .  $19.95 


2.  Curtis 

Keyboard  SpaceSaver 

Slide  keyboard  away 
whien  not  in  use  •  Protect  keyboard 
from  spills,  debris  •  Fits  any  keyboard. 
Lifetime  Warranty,  Made  in  USA.  #KS-1 


Retail...  539.95 


S.Curtis  Universal 
Printer  Stand: 
Store  paper 
urxjerneath  •  Fits 
any  printer,  stardard  ot 
wide  corrkage.  rear  or  center 
paperfeed  •  Stacks  printouts  in 
detactx3ble  receiving  tray  Lifetime 
Warranty,  Made  in  USA.  #PS-1  Retail 


I  System  St 


.524.95 


4.  Curtis  Universal  System  Stand:  Holds  CPU  or 
System  Unit  vertically  •  Adjusts  from  4"  to  7'/?"  wide 
•  Reduces  footprint  by  up  to  54%.  Lifetime  Warranty. 
MadeinUSA.#SS-3  Retail ...  529.95 


Reclaim  Ybur  Desk  Today 

with  SpaceSaving  Accessories  by  Curtis 

Is  your  computer  crowding  you  out  of  your  own  desk? 
You  don't  need  a  bigger  desk  -  you  need  Curtis  SpaceSaving  Accessories. 
I  Use  the  ingenious  Top  Shelf ^'^  troy  system  to  store  paperwork  on  top  of  your  monitor  2  The  Keyboard 
SpaceSaver  lets  you  slide  your  keyboord  away  under  your  desktop  or  monitor.  3.  The  Universal  Printer 
Stand  stores  paper  underneath  your  printer  and  stacks  printouts  in  a  detachable  receiving  tray 
4.  Use  the  Universal  System  Stand  to  store  your  CPU  vertically  on  the  floor 
And  they  all  come  with  Curtis'  Ufetime  Warranty  So  get  Curtis  SpaceSaving 
Accessories  and  reclaim  the  space  that  once  was  your  desk. 


For  the  Curtis  dealer  nearest  you  call  (603)  532-4123  Ext.  871 


Macintosh  rs  a  registered  trociemark 
ot  Apple  Compotr  rs  Inc 


Mtnutadurino  Oonipeny,  Inc. 

CURTIS 

30  Fitzgerald  Drive,  Jaffrey,  NH  03452 


"Curtis  Manufacturing  Company  Inc. 


Backup  all  this  data  in  6  minutes 
without  lifting  a  floppy 


If  you  think  backing  up  the  datji  in  ail 
these  books  in  just  a  tick  over  6  minutes  is 
pretty  nifty,  imagine  backing  up  a  hefty 
lOOMBs  in  less  than  15  minutes.  That's  a  rate 
of7MB/min. 

Introducing  the  160MB  HirboTape"  Data 
Cassette  Backup  System  by  TEAC.  It's  also 
a  way  to  reliably  retrieve  a  ton  of  data  in 
minutes.  With  unflinching  accuracy  Without 
having  to  insert  and  eject  an  endless  num- 
ber of  floppy  disks. 


For  high-speed,  higli  capacity  data 
cassette  backup  366  days  a  year,  you  can 
choose  the'IlirboTape  Mach  7  (internal,  3-5" 
or  5.25"  form  factor)  or  Mach  7X  (external). 
For  large-reliability  smaller-apacity,  lower- 
speed  needs,  there's  the  'RirboTape  Mach  5 
which  will  transfer  60MBs  of  data  in  ^ 
only  12  minutes. 

Each  system  comes  complete 
with  hardware,  software,  interface 
cables  and  documentation. 

TURBOTAPE. 

by  TEAC. 
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For  more  about  TlirboTape,  ASAIJ  call 
or  write  TEAC  today 


Teac  America,  Inc,  77.M  Tclej(raph  RoaJ.  Moiuebtllo.  CA  9064U.  (213)  726-O.W.i  Ext  609 
SYTOS  Is  a  ngl$lmd  Irademart  ofSylron  Corp  •  Backup  lime  for  stack  of  bwiks  sbiiun  Is  based  ua  an  esllmaled  total  0/42  JMBs  o/data  trans/erred  at  a  rale  o/  JMB/mln 
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identical  to  that  of  Diskpack's  backup 
utility.  You  get  the  same  readout  of  the 
program's  activity,  in  addition  to  an  ac- 
counting of  errors  or  bad  files  introduced 
during  the  restore  process.  Use  of  the  /p  1 
and  /p2  parameters  prompts  you  to  ver- 
ify hidden  or  modified  files  and  all  files 
for  restoration,  respectively.  dRestore 
restores  a  file  or  group  of  files  only  to  the 
same  directory  they  were  in  when 
Diskpack  copied  them.  To  its  credit, 
though,  the  program  works  around  disk 
sequence  and  allows  restoration  of  data 
from  anywhere  in  the  backup  disk  set. 
Under  the  fire  of  our  routines  to  intro- 


duce errors,  Diskpack^  response  was  to 
abort  to  DOS.  Generally,  this  would  not 
be  considered  a  bad  response  when  a 
badly  damaged  disk  is  introduced  or  when 
backup  and  restore  operations  have  been 
forcibly  interrupted.  However,  other  pack- 
ages we  evaluated  were  able  to  handle 
such  dirty  tricks  in  more  elegant  ways  by 
attempting  to  continue  despite  adversity 
and  alerting  the  user  with  more-specific 
error  messages. 

While  Diskpack  is  a  fine  package  for 
simple  backup  and  restore  operations  and 
is  more  efficient  than  DOS's  utilities, 
functional  limitations  put  it  at  a  distinct 
disadvantage  for  anything  more  than  per- 
sonal use. 


UNCOMPRESS  AND  RESTORE 

Due  to  its  routine  to  uncompress  backup 
files,  Diskpack  was  one  of  the  slower 
programs  we  tested  in  restoring  files  to  the 
target  test  machine.  The  program  took  1 1 
minutes  59  seconds  to  restore  the  seven 
disks  of  backup  material  from  the  source 
drive. 

dRestore  also  requires  you  to  specify 
command-string  parameters  to  perform 
the  desired  file  restoration.  Interestingly, 
you  must  specify  the  /r  parameter,  for 
restore.  dRestore  without  /r  performs  a 
file  comparison  between  the  backup  disks 
and  restored  target  drive,  but  will  not  back 
up  files. 

The  look  and  feel  of  dRestore  is  nearly 

BACKING  UP  WITH  DC 


by  Barry  Simon 

Plenty  of  companies  other  than  Micro- 
soft have  made  lots  of  money  from 
DOS — ^which  has  been  marked  as  much 
by  what  it  lacks  as  by  what  it  features. 
Tlie  backup  packages  evaluated  in  this 
roundup  exist  only  because  DOS  gave 
them  something  to  exploit. 

While  not  as  bad  as  EDLIN,  the 
backup  facilities  in  DOS  have  been 
weak  from  the  start.  Since  backing  up 
is  a  fundamental  part  of  computing, 
you'd  think  that  the  designers  of  DOS 
would  have  lavished  their  efforts  on 
improving  BACKUP/RESTORE.  But 
the  improvements  made  from  DOS  2.0 
(where  BACKUP  was  added)  through 
DOS  4.0  have  been  minimal. 

AN  EVOLUTIONARY  NEED 

BACKUP  wasn't  needed  in  DOS  1  jf 
because  the  first  PCs  didn't  have  hard 
disks,  and  the  COPY  command  suf- 
ficed. DOS  2.0,  released  to  support 
10MB  hard  disks,  needed,  as  a  mini- 
mum, some  method  to  back  up  files 
that  were  too  big  to  fit  on  a  single 
floppy  disk.  To  this  day,  that's  a  major 
use  of  the  BACKUP  command,  espe- 
cially since  using  BACKUP  in  such 
cases  is  preferable  to  using  the  COPY 
or  even  the  XCOPY  command  intro- 
duced in  DOS  3.2. 

Since  DOS  2.0,  the  archive  bit  asso- 
ciated with  each  file  has  been  an  im- 
portant part  of  DOS,  a  part  used  by 
its  backup  programs  and  by  all  third- 
party  backup  programs.  Whenever  a 


new  file  is  created,  copied,  or  modi- 
fied, the  file's  attribute  bit  stored  in  the 
directory  is  turned  on.  Backup  pro- 
grams will  turn  it  off  so  that  the  files 
modified  since  the  last  backup  are 
only  those  with  their  archive  bits 
turned  on.  DOS  BACKUP  has  the 
option  of  doing  partial  backups  of 
only  those  files  with  their  archive  bits 
set  from  the  start. 

DOS  3.0  was  introduced  to  support 
the  IBM  AT,  which  could  be  config- 
ured with  two  hard  disks.  You  might 
have  expected  that  this  version  of 
BACKUP  would  allow  users  to  back 
up  from  one  disk  to  another,  but  the 
ability  to  restore  a  backup  on  a  hard 
disk  wasn't  introduced  until  DOS  3.1. 

DOS  BUGS  AND  GOTCHAS 

BACKUP/RESTORE  has  been  notori- 
ous for  its  share  of  bugs,  but  those  in 
DOS  3.3  were  particularly  bad.  First 
DOS  3.3's  RESTORE  couldn't  read 
DOS  3.2  backups  because  directory 
names  for  Version  3.2  used  the  forward 
slash  as  the  pathname  delimiter,  while 
DOS  3.3  and  later  versions  use  the 
more  usual  Backslash.  In  addition,  the 
syntax  for  RESTORE  was  changed  with 
DOS  3.3.  Previously,  if  you  wished  to 
restore  the  files  in  the  directory 
C:\stuff\files,  you  could  use 

restor*  A:  C:\stuff\files 

If  you  tried  that  with  3.3,  you'd  get  the 
error  message  "Warning!  No  Files 


DOS  has  been  _  I 
marked  as  much  1 

by  what  it  lacks  1 

as  by  whatjt^  —j 

features.  - — 

were  found  to  restore,"  which  is  hardly 
informative.  In  fact,  you  needed  to  use 

rastore  A:  C: \stuf£\fll*a\* . • 

Perhaps  the  worst  fiasco  in  BACKUP'S 
history  is  the  following,  taken  from  an 
official  Microsoft  document:  "The 
MS-IX)S,  Version  3.20,  RESTORE 
command  may  not  always  restore  files 
backed  up  with  the  Version  3.20 
BACKUP  command.  Microsoft  has 
confirmed  this  to  be  a  problem  in  MS- 
DOS,  Version  3.20." 

Bugs  and  glitches  aside,  the  biggest 
problem  with  DOS  BACKUP  is  the 
time  it  takes  to  preformat  floppy  disks, 
since  DOS  versions  prior  to  4.0  don't 
allow  format  and  backup  in  one  opera- 
tion. It  also  takes  time  to  learn  an 
arcane  command-line  syntax,  time  to 
shuffle  floppy  disks  because  there  is  no 
file  compression  to  cut  down  on  the 
number  of  floppy  disks  needed,  and 
time  to  wait  because  DOS's  backup 
speed  is  not  a  match  for  any  of  the 
third-party  backup  packages  available 
in  today's  marketplace.  ■ 
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DMS/IB 

Intelligent  Backup  

by  Edward  Mendelson 
You  won't  buy  Sterling  Software's  $149 
DMS/IB  Intelligent  Backup,  Version  3.23, 
for  its  speed  or  its  ability  to  manage  highly 
customized  or  complex  backup  proce- 
dures, but  you  may  buy  it  for  its  ability  to 
maintain  a  compact  and  up-to-date  set  of 
backups  without  any  intervention  from 
you.  You  may  also  want  it  for  its  ability  to 
restore  files  with  the  least  possible  effort 
when  you  specify  the  filename  as  a  com- 
mand line  parameter. 

DMSIIB  backs  up  to  disks  or  any  IX)S 
device  that  uses  a  drive  letter,  but  it  ap- 
plies its  intelligence  most  effectively  with 
disks.  Other  backup  programs  let  you 
decide  whether  to  accumulate  or  recycle 
your  old  backup  sets.  DMSIIB  organizes  a 
customizable  backup  system  for  you  that 
effectively  warehouses  your  older  files 
while  continually  updating  your  newer 
files,  thus  maintaining  your  backups  on  a 
consistent  and  limited  number  of  disks. 
DMS  stands  for  Disk  Management  Sys- 
tem, and  you  may  want  to  take  a  deep 
breath  before  trying  to  understand  the 
program's  complex  system.  Once  you  get 
the  essentials,  the  details  are  easy. 

INTELLIGENT  DISK  MANAGER 

The  package  takes  care  of  most  details  by 
itself.  When  you  set  up  the  defaults,  you 
specify  two  options  not  seen  in  other 
programs.  One  sets  the  number  of  days 
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BACKUP  SOFTWARE 


DMS/IB  Intelligent  Backup,  Version  3.23 

Sterling  Software.  1 1050  While  Rock  Rd., 
Rancho  Cordova.  CA  95670;  916-635-5535. 
List  Price:  $149 

Requires:  380K  RAM.  DOS  2.0  or  later. 
In  Short:  This  unique  backup  system  recycles 
and  warehouses  floppy  disks  to  maintain  a 
current  backup  set  with  minimum  effort  and 
minimum  waste  of  floppy  disks.  Slow  speed 
and  limited  flexibility  mar  an  otherwise  elegant 
package. 

CIRCLE  427  ON  READER  SERVICE  CARD 


after  which  an  unmodified  file  should  be 
considered  "old";  the  other  sets  the 
number  of  disks  in  a  backup  "pool." 
When  you  first  make  a  full  backup,  the 
program  places  files  on  separate  disks 
depending  on  whether  they  count  as  "old" 
files  or  new  ones.  (The  default  cutoff  is  45 
days,  but  you  can  change  it.)  You  never 
have  to  touch  the  disks  that  hold  the  older 
files  unless  you  need  to  restore  your  entire 
hard  disk. 

The  next  time  you  run  the  program, 
it  backs  up  only  new  or  altered  files. 
These  incremental  backups  are  appended 
to  the  existing  disks  that 
contain  your  newer  files 
until,  probably  after  a 
month  or  so,  you  ap- 
proach the  last  of  your 
"pool"  of  backup  disks. 
At  this  point,  the  program 
suggests  that  you  run  a 
*  *  Consol  idate ' '  backup 
that  replaces  the  accumu- 
lated incremental  disks 
with  two  sets  of  disks: 
one  that  contains  files 
aged  to  the  point  of  be- 
coming "old"  files, 
which  are  now  ware- 
housed, and  a  set  with  newer  files. 

You  then  append  incremental  backups 
to  this  set  of  newer  files  until  the  disk  pool 
is  nearly  exhausted.  For  safety,  you  can 
tell  the  program  to  maintain  two  or  more 
sets  of  backups,  so  that  you '  1 1  lose  nt)thinu 
when  the  program  writes  a  Consolidate 
backup  over  earlier  incremental  backups. 
You  can  number  the  disks  with  a  set  of 
supplied  labels  and  use  a  built-in  utility 
for  printing  additional  labels. 

The  benefit  of  this  system  (which  you 
can  modify  or  override  at  any  time)  is  that 
you  always  have  a  current  backup  set 
without  backing  up  your  whole  disk  every 
few  weeks  or  accumulating  an  endless 
series  of  incremental  backups.  DMSIIB 
also  economizes  on  floppy  disks  by  start- 
ing a  new  backup  on  the  space  left  on  the 
la.st  disk  used. 

The  program  even  keeps  track  of  files 
you  have  deleted  from  your  hard  disk,  and 
if  you  ever  have  to  restore  the  disk,  you'll 
be  prompted  before  restoring  a  file  that 
you've  already  deleted.  One  potential 
disadvantage  is  that  the  program  marks  a 
file  as  "old"  by  changing  the  seconds 
field  in  its  directory  entry  to  62  seconds; 
no  application  uses  this  field,  but  Sterling 


Software  warns  that  some  virus-checking 
software  might  report  an  infection  when  it 
encounters  the  altered  entry. 

CONFIGURATION  LIMITATION 

If  everything  in  DMSIIB  were  as  elegant 
as  its  disk-saving  strategy,  it  might  be  the 
best  package  on  the  market.  Unfortunately, 
its  file  selection  menu  lacks  shortcuts 
found  in  other  programs  (although  you 
can  save  time  by  editing  the  file  selection 
list  in  any  text  editor),  and  it  doesn't  let 
you  back  up  from  more  than  one  partition 
at  a  time.  You  can  save  only  one  default 
configuration,  and  if  you  don't  want  to 
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Press  <mu.,  to  continue.  Frees  <F1>  for  HELP  and  exaaplet. 
Press  <I^!a.>  to  return  to  tke  previous  Man. 


DMS/IB  Intelligent  Backup  presents 
all  Its  main  options  on  a  single 
screen  that  lets  you  customize  its 
unique  backup  strategy.  One  option 
lets  you  maintain  multiple  backup 
sets  automatically. 


change  it  manually  to  process  a  second 
drive,  you  have  to  write  a  batch  file  that 
runs  the  program  twice,  once  with  each 
drive  letter  as  a  command  line  parameter. 

DMSIIB  is  also  relatively  slow.  With 
its  most  powerful  compression  option 
turned  on,  it  needed  17  minutes  15  sec- 
onds to  back  up  1 1  MB  to  seven  1 .2MB 
floppy  disks.  Restoring  was  also  ponder- 
ously slow  at  10  minutes  12  seconds.  The 
program's  error  handling  was  effective 
but  not  as  helpful  as  it  might  be.  It  indi- 
cated that  we  had  inserted  the  wrong 
floppy  disk  in  a  restore  but  couldn't  tell  us 
which  was  the  right  one. 

Many  of  the  current  version's  limita- 
tions are  remedied  in  a  solid  beta  version 
that  Sterling  makes  available  to  custom- 
ers who  need  its  features.  The  improve- 
ments include  support  for  multiple  drives 
in  a  single  backup  and  more  flexibility  in 
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The  Hottest  Value 
"  n  The  Industiy 
.  ust  Got  Even  Hotter! 


NEW  MINI  DESKTOP  286 AND  386SX  MODELS  ARE  BIG  ON  PERFORMANCE! 


Sometimes  ihe  best  things  come  in  small  packages.  This  saying 
defmitcly  applies  to  Gateway  20OO's  spunky  little  286  and  386SX 
computers.  These  systems  now  come  in  a  space-saving  mini  desktop  model 
that's  sizzling  with  powerful  new  features. 

INCREASED  RELIABILITY 

The  motherboard  in  the  286  and  386SX  systems  was  custom-designed 
and  manufactured  for  Gateway  2000  using  ASICs  (Application  Specific 
Integrated  Circuits)  to  create  a  cleaner,  more  reliable  board.  You  get  better 
MTBF  ( Mean  Time  Between  Failures),  lower  RF  emissions  and  a  higher 
technology  product  at  a  better  price. 

ROOM  FOR  EXPANSION 

Due  to  their  reduced  size,  many  small  footprint  computers  are  short  on 
expansion  slots.  We  addressed  this  problem  by  integrating  the  floppy  drive 
controller,  the  video  chip  set  and  the  I/O  card  on  the  motherboard,  leaving 
five  16-bit  slots  open  in  the  standard  configuration.  Our  mini  desktop 
systems  also  have  a  standard  mouse  port  (PS/2  compatible),  leaving  two 
serial  ports  open. 


HIGHER  PERFORMANCE 

The  Gateway  2000  286  system  operates  at  16  MHz,  rather  than  12  MHz, 
for  better  performance.  Our  386SX  is  available  as  a  16  MHz  or  a  20  MHz 
system.  The  386SX-20  includes  a  32K  cache,  which  makes  this  system 
another  truly  outstanding  Gateway  price/performer. 

BETTER-THAN-EVER  VALUE 

Possibly  the  most  dramatic  news  about  our  new  mini  desktop  systems  is 
their  prices.  When  a  manufacturer  introduces  a  new  product  line,  you 
expect  to  see  an  eruption  of  price  hikes.  But  then  you've  come  to  know 
Gateway  is  not  like  most  manufacturers.  Prices  on  systems  in  our  new  line 
are  better  than  ever.  And  that  goes  for  quality  and  service  too,  making  the 
hottest  value  in  the  industry  even  hotter. 


INTRODUCING  GATEWAY'S  Fl 
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HOT-PERFORMANCE  386  AND  486  SYSTEMS  ARE  IN  ICYGRAX  CURVILINEAR  MODELS 


Although  Gateway's  386  and  486  systems  look  entirely  new,  we  limited 
changes  on  the  inside  to  fine-tuning  performance  and  reliability.  In  the 
Midwest,  we  firmly  believe  in  the  adage,  "If  it  ain't  broke,  don't  fix  it." 
And  these  award-winning,  price/performance  systems  definitely  did  not 
need  fixing. 


HOTTER  VIDEO 

Because  our  386  and  486  computers  already  include  the  fastest,  most 
reliable  video  card  on  the  market,  the  only  way  we  could  improve  video 
performance  was  to  increase  the  size  of  video  RAM.  So  we  did.  All 
Gateway  2000  386  and  486  systems  come  standard  with  1  MB  video  RAM. 


FASTER  HARD  DRIVES 

Gateway's  product  development  team  is  constantly  searching  the  market 
for  the  highest  performance,  most  reliable  components.  When  we  found  a 
very  reliable  line  of  IDE  (Integrated  Drive  Electronics)  hard  drives,  the 
switch  from  ESDI  drives  was  obvious.  All  models  of  the  IDE  drive  include 
a  built-in  cache,  making  this  one  of  the  fastest  drives  on  the  market  (as  fast 
as  1 5ms  access  time,  10  Mb/second  DTR). 
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486  TECHNOLOGY  AT  386  PRICES 

When  our  25  MHz  486  dropped  below  $4,000,  it  was  the  hottest  value 
going  in  high-end  technology.  Now  Gateway's  new  33  MHz  486  -  fully 
loaded  -  is  priced  at  $3,995!  You'd  be  hard  pressed  to  find  a  loaded  386  for 
this  price  anywhere  else.  With  either  486  system,  you  get  Intel's  486 
processor  with  built-in  math  co-processor  and  8K  cache. 

EXPANDED  SERVICE  HOURS 
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RE-AND-ICE  POWER  SYSTEMS 


1  MORE  FOR  YOUR  MONEY 

With  Gateway's  new  386  and  486 

)  computers,  you  gel  a  terrific-looking 

I  machine.  You  get  added 

1  perfonnance  and  reliability. 

'  You  get  Gateway's  excellent 

i  service  and  support  with 

)  expanded  hours.  And  you 

I  get  it  all  for  less  money 

I  than  ever  before.  Thai's 

'  value.  That's  the 

)  Gateway  2000 

)  difference. 
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In  redesigning  our  new  product  line,  we  paid  special  attention  to  the 
things  you  use  most:  the  keyboard  and  monitor  When  you  work  with  a 
personal  computer  for  hours  every  day,  you  need  a  keyboard  that  feels  good 
and  makes  your  input  tasks  as  easy  as  possible.  And  you  need  a  monitor 
that's  comfortable  to  look  at.  Our  nev»'  AnyKey  keyboard  and  Crystal  Scan 
1024NI  monitor  will  give  you  exactly  what  you  need. 

THE  PROGRAMMABLE  ANYKEY 

We  call  it  the  AnyKey  because  any  key  can  be  programmed  to  perfonn 
any  function  -  anything  you  can  imagine,  quickly  and  easily.  It's  a 
revoiutionaiy  new  concept  designed  to  let  you  talk  to  your  personal 
computer  in  a  very  personal  way.  Boilerplate  infonnation  of  all  kinds  can 
be  easily  assigned  to  any  key  and  typed  into  any  document  with  a  single 
keystroke.  Or  you  can  remap  the  keys  to  create  your  own  keyboard  layout 

EXTRA  KEYS,  EXTRA  VERSATILITY 

The  AnyKey  includes  a  numeric  pad  and  a  separate,  full-function  cursor 
pad  with  diagonal  keys,  plus  two  sets  of  function  keys  located  along  the  top 
and  left  side.  Other  features  include  an  unshifted  asterisk,  two  backslash 
keys,  an  adjustable  repeat  rate  and  a  software  tutorial. 


EASY  TO  LEARN 

The  Anykey's  versatility  is  rivaled  only  by  its  simplicity.  You  can  learn 
to  program  it  in  just  a  few  minutes.  If  you  goof,  you  can  easily  reset  the 
keyboard  to  a  normal  configuration.  And  if  you  hate  the  idea  of 
programming  anything,  you'll  still  love  the  feel  and  extra  keys  on  the 
AnyKey.  Use  it  just  the  way  it  comes  out  of 
the  box.  The  AnyKey  keyboard  is  an 
option  with  all  Gateway  2000  -  '  0^^^r* 


computer  systems. 


Peripherals, 
including  the  AnyKey  and 
Crystal  Scan  1024NI,  are  sold 
only  with  Gateway  2000  systems. 
Sorry  -we  cannot  sell  peripherals  separately. 
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NON-MERLACED  MONITORS  -  STANDARD  WITH  386  &  486  SYSTEMS 


From  most  manufacturers,  a  1024  x  768  VGA  color  monitor  is  an 
expensive  option.  From  Gateway  2000, 1024  x  768  color  monitors  have 
been  standard  for  a  long  time.  And  now,  the  Crystal  Scan  1024N1,  a 
non-interlaced  1024  x  768  color  monitor,  is  standard 
with  all  386  and  486  systems. 

Non-interlaced  means  all  pixels  are  refreshed 
with  each  clock  cycle  -  as  opposed  to  interlaced 
monitors  that  take  two  clock  cycles  to  refresh  the 
entire  screen  image  -  for  a  solid,  flicker-free 
video  display. 
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GATEWAY  2000  SYSTEMS 


16MHZ  286  VGA 


I  Intel™  80286  Processor 
12MB  RAM 

1 1.2  MB  5.25"  Drive 
11.44  MB  3.5"  Drive 
140  MB  17ms  IDE  Drive 

with  32K  Cache 
116-Bit  VGA  with  512K 
1 14"  Crystal  Scan  1024 

Color  VGA  Monitor 

I I  Parallel/2  Serial  Ports 
1 1  PS/2  Mouse  Port 

1 101  Key  Keyboard 
IMS  DOS™  3.3  or  4.01 


$1395 


I  Intel  80386  Processor 
1 64K  Cache  RAM 

1 4  MB  RAM 
1 1.2  MB  5.25"  Drive 
11.44  MB  3.5"  Drive 
1 80  MB  17ms  IDE  Drive 

with  32K  Cache 
116-BitVGAwithlMB 
1 14"  Crystal  Scan  1024NI 

Color  VGA  Monitor 

I I  Parallel/2  Serial  Ports 
1 101  Key  Keyboard 

I  Microsoft  Mouse 
I  MS  DOS  3.3  or  4.01 
I  MS  Windows  3.0 


$2595 


16MHZ  386SX  VGA 


I  Intel  80386SX  Processor 
1 2  MB  RAM 

1 1.2  MB  5.25"  Drive 
1 1.44  MB  3.5"  Drive 
140  MB  17ms  IDE  Drive 

with  32K  Cache 
1 16-Bit  VGA  with  512K 
1 14"  Crystal  Scan  1024 

Color  VGA  Monitor 

I I  Parallei/2  Serial  Ports 
1 1  PS/2  Mouse  Port 

1 101  Key  Keyboard 
I  Microsoft™  Mouse 
I  MS  DOS  3,3  or  4.01 
I  MS  Windows™  3.0 


20MHZ  386SX  CACHEm25MHZ  386  VGA 


$1595 


I  Intel  80386SX  Processor 
1 32K  Cache  RAM 

1 4  MB  RAM 
11.2  MB  5.25"  Drive 
11.44  MB  3.5"  Drive 
180  MB  17ms  IDE  Drive 

with  32K  Cache 
116-Bit  VGA  with  512K 
1 14"  Crystal  Scan  1024 

Color  VGA  Monitor 

I I  Parallel/2  Serial  Ports 
1 1  PS/2  Mouse  Port 

1 101  Key  Keyboard 
I  Microsoft  Mouse 
IMS  DOS  3.3  or  4.01 
I  MS  Windows  3.0 


I  Intel  80386  Processor 
14MB  RAM 

1 1.2  MB  5.25"  Drive 
1 1.44  MB  3.5"  Drive 
180  MB  17ms  IDE  Drive 

with  32K  Cache 
1 16-BitVGAwithlMB 
1 14"  Crystal  Scan  1024NI 

Color  VGA  Monitor 

I I  Parallel/2  Serial  Ports 
1 101  Key  Keyboard 

I  Microsoft  Mouse 
I  MS  DOS  3.3  or  4.01 
I  MS  Windows  3.0 


$2295 


$1995 


25MHZ  386  CACHE    ■  33MHZ  386  CACHE    ■  25MHZ  486  CACHE    ■  33MHZ  486  CACHE 


lintel  80386  Processor 

l64KCache  RAM 

1 4  MB  RAM 

11.2  MB  5.25"  Drive 

11.44  MB  3.5"  Drive 

1200  MB  15ms  IDE  Drive  with 

64K  Multi-Segmented  Cache 
1 16-Bit  VGA  with  1MB 
114"  Crystal  Scan  1024NI 

Color  VGA  Monitor 
1 1  Parallel/2  Serial  Ports 
1 101  Key  Keyboard 
I  Microsoft  Mouse 
I  MS  DOS  3.3  or  4.01 
I  MS  Windows  3.0 


$2995 


I  Intel  80486  Processor  with 
Co-Pro  and  8K  Internal  Cache 

1 64K  Cache  RAM 

14  MB  RAM 

1 1.2  MB  5.25"  Drive 

1 1.44  MB  3.5"  Drive 

1 200  MB  15ms  IDE  Drive  with 

64K  Multi-Segmented  Cache 
116-BitVGAwithlMB 
ll4"CiystaI  Scan  1024Nr 

Color  VGA  Monitor 

I I  Parallel/2  Serial  Ports 
1 101  Key  Keyboard 

I  Microsoft  Mouse 
IMS  DOS  3.3  or  4.01 
I  MS  Windows  3.0 


I  Intel  80486  Processor  with 
Co-Pro  and  8K  Internal  Cache 

1 64K  Cache  RAM 

1 8  MB  RAM.  Expands  to  64  MB 

1 1.2  MB  5.25"  Drive 

1 1.44  MB  3.5"  Drive 

1200  MB  17ms  IDE  Drive  with 

64K  Multi-Segmented  Cache 
116-Bit  VGA  with  1MB 
1 14"  Crystal  Scan  1024NI 

Color  VGA  Monitor 

I I  Parallel/2  Serial  Ports 
1 101  Key  Keyboard 

I  Microsoft  Mouse 
I  MS  DOS  3.3  or  4.01 
I  MS  Windows  3.0 


$3495 


$3995 


IffRcyjunx 


STANDARD  SERVICES 

•  30-day  money-back  guarantee  •  Free  on-site  service  to  most  locations  in  the  nation 

•  One-year  warranty  on  parts  and  labor  •  Replacement  parts  sent  via  overnight  shipping 

•  Free  bulletin  board  technical  support  free  of  charge 

•  Toll-free  technical  support  for  the  life  of  the  machine  •  Leasing  options  for  conunerical  customers 

We  custom-build  each  Gateway  2000  computer  to  customer  specifications.  We'll  gladly  provide  you  with  a  quote  on  your  configuration. 
Due  to  the  volatility  of  the  DRAM  market,  all  prices  are  subject  to  change.  Prices  do  not  include  shipping. 

Sales  hours:  7am- 10pm  Weekdays,  9am-4pm  Saturdays  (CST) 
Extended  Service  hours:  6am-Midnight  Weekdays,  9am-2pm  Saturdays  (CST) 


'Vm\v  got  a  friend  in  ihv  hwiincs.\. ' 

800-523-2000 

610  Gateway  Drive  •  N.  Sioux  City,  SD  57049  •  605-232-2000  •  Fax  605-232-2023 
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managing  backup  strategy.  In  addition, 
tape  drive  support  and  higher  speed  are 
promised  in  a  later  version  intended  for 
general  release.  Meanwhile,  despite  the 
program's  weaknesses,  DMSIIB  incorpo- 
rates the  most  intelligent  backup  system 
available  for  backing  up  to  floppy  disks. 


Fastback  Plus  

by  Edward  Mendelson 
If  you  prefer  not  to  worry  about  your 
backups,  get  a  copy  of  Fastback  Plus. 
Version  2.1.  Fifth  Generation  Systems' 
$189  package  is  the  industry  standard. 
Although  one  or  two  newer  programs 
have  more-extensive  features  and  slightly 
greater  speed.  Fastback  Plus  has  been 
used  widely  enough  and  long  enough  for 
any  minor  quirks  or  bugs  to  be  discovered 
and  eliminated.  Version  3.0,  which  Fifth 
Generation  Systems  plans  to  have  shipped 
by  mid-April,  adds  some  dramatic  ad- 
vances including  greater  speed  and  secu- 
rity, data  management  features,  a  point- 
and-cltck  interface,  custom  macros,  and 
cross-platform  compatibility.  Although 
the  new  version  was  not  shipped  in  time 
for  this  evaluation,  the  company  knows  it 
has  a  classic  on  its  hands. 

Fastback  Plus  will  back  up  to  any 
DOS  device,  including  network  servers 
and  the  Bernoulli  Box.  It  lets  you  perform 
backup  procedures  with  almost  any  de- 
gree of  complexity,  although  the  most 
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Fastback  Plus,  Version  2.1 

Fifth  Generation  Systems  Inc..  10049  N. 
Relger  Rd..  Baton  Rouge.  LA  70809:  800-873- 
4384.  504-291-7221. 
List  Price:  $189. 

Requires:  335K  RAI^.  DOS  2.1  or  later 
In  Short:  Still  among  ttie  fastest  bacl^up 
programs.  Fastt>ack  Plus  remains  tfie  industry 
standard,  with  a  long  history  of  safety  and 
reliability.  Although  it's  not  designed  for  simple 
backups  of  multiple  partitions  or  long  lists  of 
individual  file  specs.  It  is  highly  flexible  for 
standard  bacltup  tasl^s. 
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complex  procedures  will 
need  more  complex  plan- 
ning. Each  individual 
backup  and  restore  is 
limited  to  a  single  drive 
letter  (some  newer  pro- 
grams and  Fasthiick  Plus. 
Version  3.  can  back  up 
multiple  partitions  with 
one  command),  but  you 
can  record  keystroke 
macros  that  process  dif- 
ferent drives  in  succes- 
sion or  automatically 
back  up  (for  example) 
one  set  of  files  to  lloppy  disks  on  the  local 
drive  and  then  another  set  of  files  to  the 
hard  disk  on  a  network  server. 

MACRO  CONVENIENCES 

When  setting  up  backup  procedures  for  an 
office,  you  can  write  macros  that  pop  up 
instructions  and  prompts  so  that  less 
experienced  users  can  select  options  on 
the  fly.  Passwords  let  you  protect  backup 
disks  from  unskilled  or  unauthorized  use. 

When  you  install  Fastback  Plus,  it 
uses  one  of  its  macros  to  test  your  system 
with  a  sample  backup  and  restore.  When 
you  then  start  the  program  for  the  first 
time  it  displays  the  simplest  of  its  three 
levels  of  user  interface,  but  you  can  in- 
crease the  available  menu  options  and  add 
function-key  shortcuts  by  switching  to 
more-advanced  levels.  The  most  advanced 
options  let  you  customize  fine  details, 
such  as  mouse  sensitivity  and  the  sound  of 
error  beeps. 

In  addition  to  ordinary  full  or  incre- 
mental backups,  Fastback  Plus  allows 
"differential"  backups  of  every  file 
modified  or  added  since  the  last  full 
backup.  You  can  choose  files  or  directo- 
ries for  selective  backups  by  tagging 
them  on  a  tree  display  or  typing  in  file 
specs,  but  you  can  only  .select  up  to  20 
individual  file  specs  or  directory  branches 
(for  example,  a  directory  and  all  its  sub- 
directories). A  macro  that  loads  a  se- 
quence of  backup  setups  can  get  around 
this  limit.  Each  new  backup  set  begins  on 
a  new  disk;  you  can't  start  a  backup  on 
the  space  remaining  on  the  last  disk  you 
used  for  a  previous  backup. 

You  can  use  the  program  to  transfer 
files  to  another  computer  by  making  a 
backup  without  resetting  the  archive  bits 
for  the  selected  files;  as  a  result  these  files 
will  be  included  in  the  next  incremental 


The  backup  estimates  offered  by 
Fastback  Plus  tend  to  be  slightly 
pessimistic:  The  program  usually 
finishes  the  job  in  less  time  and 
with  fewer  disks  than  it  estimates. 
The  display  is  elaborate  but  clear, 
with  the  bottom  panel  reserved  for 
prompts. 

I  « 

backup,  even  though  you've  already 
used  Fastback  Plus  to  copy  them.  You 
can  also  transfer  files  from  a  Macintosh  to 
a  PC  by  backing  them  up  with  Fifth 
Generation's  Fastback  II,  converting  the 
backups  to  DOS  format  on  a  Macintosh 
Superdrive  or  5.25-inch  floppy  disk 
drive,  and  then  restoring  them  to  the  PC 
using  Fastback  Plus. 

Restoring  a  full  disk  is  simple:  If  the 
backup  log  isn't  on  your  hard  disk,  the 
program  reads  it  from  the  last  disk  of  the 
backup  set  or,  if  the  log  is  damaged  or  lost, 
reconstructs  it  by  reading  each  disk  in 
turn.  If  you  want  to  restore  only  one  or 
two  files,  run  the  Estimate  Restore  option 
first,  and  then  let  the  program  prompt  you 
for  the  right  floppy  disks.  This  procedure, 
barely  mentioned  in  the  manual,  saves 
you  from  scanning  all  the  floppy  disks  in 
a  backup  set. 

GAINING  SPEED 

No  longer  the  reigning  speed  champion, 
Fastback  Plus  still  has  nothing  to  be 
ashamed  of  when  it  comes  to  its  perfor- 
mance. When  backing  up  to  unformatted 
floppy  disks,  it  transferred  PC  Magazine 
Labs'  1 1MB  set  of  files  in  6  minutes  58 
seconds;  part  of  that  speed  is  the  result  of 
data  compression  that  successfully 
squeezed  the  files  onto  five  1 .2MB  floppy 
disks.  Only  The  Norton  Backup  and  Cen- 
tral Point  Backup  performed  the  job  faster. 
The  program  posted  identical  timings  (and 
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People  are  always  looking  for 
affordable  ways  to  mate  a  better  impression. 


Soon  a  lot  more  people  will 
be  l(H)king  their  best.  Because 
now  the  best  features  of  the 
HP  LaserJet  III  printer  are 
more  affordable. 

The  new  LaserJet  HIP  printer 
features  HP's  exclusive  Reso- 
lution Enhancement  tech- 
nology. An  innovation  that 
provides  300  dpi  print  quality 
superior  to  that  of  ordinary 
laser  printers.  The  PCL5 
printer  language,  with  font 
scaling  and  HP-GL/2,  bring- 
even  more  to  your  documer  s. 


Fourteen  bit-mapped  and 
eight  internal  scalable  type- 
faces give  you  thousands  of 
options.  And,  to  make  things 
even  more  interesting,  the 
LaserJet  HIP  produces  pat- 
terns, shading,  spirals,  and 
mirror  images.  In  portrait  or 
landscape. 

HP  has  picked  up  the  through- 
put speed  of  this  4  ppm  printer. 
Due  to  a  considerably  faster 
I/O  rate,  the  LaserJet  IIIP 
accepts  data  as  quickly  as  your 
PC  can  transfer  it.  So  you  not 


only  get  your  output  faster,  you 
get  your  screen  back  faster. 
The  LaserJet  IIIP  also  has 
a  new  16  MHz  processor  and 
PCL5  for  on-the-fly  typeface 
scaling  and  fast  vector 
graphics.  These  advancements 
mean  this  compact  printer 
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Tfell  them  about 
the  new  LaserJet  IIIP 


requires  less  time  to  print  than 
many  laser  printers  with 
higher  ppm  rates. 

For  versatility,  the  LaserJet 
IIIP  has  a  multisized  paper 
tray  that  accepts  various  sizes 
of  paper  and  envelopes.  An 
optional  Adobe*  PostScript" 
cartridge  is  available.  And,  of 
course,  the  LaserJet  IIIP  is  com- 
patible with  all  major  software 
and  HP  LaserJet  accessories. 

The  good  l(X)ks  you  get  with 
the  newest  HP  LaserJet  look 


even  l)etter  when  you  con- 
sider the  price.  Just  $1,595.* 
For  a  faxed  data  sheet,  dial 
(208)  344-4809  from  your  FAX 
machine  and  enter  document 
I.D.  number  9600.  Now  every- 
one can  add  a  little  polish  to 
their  work. 

HP  Peripherals 

When  iVs  important  to  you. 


¥Affi  HEWLETT 
mL'cM  PACKARD 

See  us  at  COMDEX  Booth  #1252 
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Fifth  Genera?^on 

jeuhe^rpararn  wrtte 

more  quickly  durina^ 
^sequent  backup. 

used  the  same  number  of  floppy  disks) 
with  its  compression  options  set  to  Save 
Time  and  to  Save  Disks,  but  Fifth  Genera- 
tion (like  many  other  vendors)  says  that 
this  is  a  typical  occurrence  on  fast  ma- 
chines such  as  PC  Labs'  25-MHz  test  sys- 
tem, and  that  slower  machines  show  dif- 
ferent results  with  these  two  options. 
Using  floppy  disks  already  formatted 


by  Fastback  Plus  on  the  fly  during  an 
earlier  backup,  the  program  backed  up  all 
files  in  3  minutes  26  seconds — slightly 
faster  than  Central  Point  Backup  on  a 
similar  test,  but  still  slower  than  Norton. 
(Restoring  the  test  files  took  exactly  the 
same  time. )  Fastback  Plus  creates  backup 
floppy  disks  that  are  formatted  to  be  read- 
able by  DOS,  but  Fifth  Generation  says  its 
formatting  uses  a  few  special  tricks  that 
let  the  program  write  to  the  disk  more 
quickly  during  a  subsequent  backup  than 
it  can  when  writing  to  ordinary  DOS-for- 
matted floppy  disks.  On  our  25-MHz  test 
system,  PC  Labs  found  no  measurable 
speed  difference  when  backing  up  to  Fast- 
^wrA-formatted  and  DOS-formatted  disks, 
but  such  differences  would  be  magnified 
by  slower  machines. 

Not  surprisingly,  Fastback  Plus  han- 
dled all  error  conditions  with  aplomb.  It 


rejects  bad  or  wrong-capacity  disks  dur- 
ing backups,  makes  attempts  to  recover 
data  from  damaged  disks  during  restores, 
and  explicitly  prompts  you  on  each  of  its 
actions. 

When  Fastback  Plus,  Version  3.0, 
makes  its  appearance,  it  will  provide  faster 
backups  and  restores,  a  mouse-compat- 
ible interface  with  resizable  windows,  an 
express  menu  for  no-fuss  backups,  a  macro 
language  and  scheduler  that  will  let  you 
write  nested  macros  and  run  unattended 
backups,  fiill  support  for  Novell's  NetWare 
286  and  386,  a  dBASE-formal  history  log 
so  you  can  automatically  restore  the  latest 
version  of  a  file,  and  advanced  password 
protection.  (Current  Fastback  users  can 
upgrade  for  $45.)  You  can  also  expect  to 
see  Microsoft  Windows  and  network  ver- 
sions as  Fifth  Generation  positions  Fast- 
back  Plus  not  just  as  a  backup  utility,  but 
as  an  essentia!  tool  for  secure,  well-man- 
aged data. 


im   BACKUP  SOFTWARE:  SUMMARY  OF  FEATURES 

i  M.  '  j    Products  listed  in  ascending  price  order 

Olskpack  BakupWiz 

Central  Point 
Backup 

PC-Fullbak 
Plus 

SitBack 

TakaTwo 
Manager 

Ust  price                                            $49  $59 

$99 

$99 

$99 

$139 

1  TYPE  OF  BACKUPS  PERFORMED 

Directory  ■ 

File-by-file  ■ 

Files  after  specified  date  ■ 

Files  after  specified  numtier  of  days  □ 

Files  with  archive  bit  set  ■ 

Files  within  date  range  □ 

Hidden  files  ■ 

Read-only  files  ■ 

System  files  ■ 

Wildcard  or  filename  ■ 


RESTORE  FEATURES 


Prompts  before  overwriting  files  ■ 

Restores  backups  with  XCOPY.EXE  □ 

Restores  to  different  directory  □ 

Restores  to  different  drive  ■ 

Searches  catalog  for  filename  □ 

Uses  wildcards  in  file  spec  □ 


ADDITIONAL  FEATURES 


Estimates  number  of  floppy  disks  needed*  □ 

Formats  floppy  disks  as  needed  □ 

Has  adjustable  video  modes  □ 

Has  verify  option  ■ 

Provides  on-line  help  ■ 

Resumes  interrupted  backup  □ 

Runs  from  batch  file  ■ 

Saves  user  configurations  □ 

Saves  multiple  configurations  □ 

Schedules  automatic  backups  □ 

Stores  macros  □ 

Uses  data  compression  □ 


Q 
■ 

□ 


Q 
Q 

■ 

□ 

a 
■ 

a 
a 


Q 
Q 


a 
□ 
□ 


□ 
■ 

□ 

Q 


[7  —Editors'  Choice     ■— Yes      □— l>to 

'All  packages  support  360K.  720K,  1 .2MB,  and  1 .44MB  floppy  disk  drives. 


IBn  PC  MAGAZINE  JUNE  11,  1991 


Or  I  aterial 


The  Norton  Backup 

by  Edward  Mendelson 
The  Norton  Backup  is  one  of  the  rare 
programs  that  gets  virtually  everything 
right.  Symantec's  $149  package,  one  of 
the  newest  backup  utilities,  backs  up  and 
restores  files  at  unprecedented  speed  and 
has  more  safeguards  and  customization 
options  than  any  other  backup  program 
that  is  currently  available.  Unless  you 
need  tape  drive  support  (which  is  sched- 
uled to  be  built  into  the  next  version), 
Norton  probably  has  everything  you  need 
right  now,  in  a  package  that's  elegant, 
reliable,  and  fast. 

If  you  need  to  establish  a  backup 
strategy  in  a  corporate  setting.  The 
Norton  Backup  provides  an  almost  ideal 
set  of  unique  features.  In  addition  to  op- 
tions that  let  you  set  the  program  to  dis- 
play beginner-level  or  advanced-level 
menus,  you  can  also  set  the  menus  at  a 


COVER  STORY  ' 


BACKUP  SOFTWARE i 


"preset"  level,  which  allows  the  user  to 
run  only  backups  and  restores  that  you 
have  planned  and  specified  in  advance. 
These  preset  levels  correspond  to  the 
storable  setups  offered  by  other  programs; 
their  advantage  is  that  with  the  preset- 
level  menu  option  turned  on,  the  user  has 
to  choose  among  them,  and  can't  modify 
them  without  reconfiguring  the  program. 
You  can  control  the  process  further  by 
specifying  that  the  program  perform  a  full 
backup  when  run  after  a  set  number  of 
days,  even  if  you  select  an  incremental 
backup  provided  from  the  menu  of  preset 
choices. 

MULTIPLE  PARTITION  HANDLING 

Unlike  most  other  backup  programs,  A'or- 
ton  makes  it  easy  to  process  files  from 
multiple  partitions  during  a  single  backup 
and  restore.  You  simply  select  files  or 


DMS/IB 

Intelligent 

Backup 

m 

The  Norton 
Backup 

Back-It  4 

Fast  back 
Plus 

Sytos  Plus 
File  Backup 
Manager 

$149 

$149 

$169 

$189 

$225 

a 


□ 
■ 

Q 


directories  from  a  directory  tree,  or  type 
file  specifications  on  a  menu  equipped 
with  ingenious  shortcuts  for  duplicating 
or  modifying  entries.  Any  file  selection, 
no  matter  how  complex,  can  be  stored  in 
the  default  setup  or  any  other  preset  con- 
figuration. 

The  program's  menus  look  like  Micro- 
soft Windows  dialog  boxes  so  that  you  can 
navigate  easily  with  a  mouse  or  shortcut 
keys.  You  don't  even  need  to  use  the 
menus  if  you  want  to  restore  a  single  file 
or  file  spec.  You  merely  enter  on  the  DOS 
command  line: 

NBACKIJP  /R  filespec 

The  program  finds  the  file  you  want  in  its 
log  and  prompts  you  to  insert  the  right 
floppy  disk  for  restoring  it.  You  can  even 
specify  an  earlier  backup  log  on  the 
command  line  if  you  want  to  restore  an 
earlier  version  of  the  file  than  the  one 
stored  in  the  most  recent  backup. 

BLAZING  SPEED 

Norton  blazed  through  PC  Magazine  Labs' 
speed  tests,  backing  up  1 1MB  to  unfor- 
matted floppy  disks  in  5  minutes  54  sec- 
onds. A  restore  took  2  minutes  24  sec- 
onds. When  we  backed  up  to  disks  already 
formatted  in  the  program's  optional  pro- 
prietary format,  the  same  backup  required 
only  2  minutes  50  seconds.  On  all  three 
tests  Norton  registered  markedly  better 
scores  than  any  other  program,  and  with 
the  compression  option  set  to  save  disks 


The  Norton  Backup,  Version  1.2 

Symantec  Corp.,  10201  Torre  Ave.,  Cupertino, 
CA  95014:  800-441-7234,  408-253-3750. 
List  Price:  $149. 

Requires:  51 2K  RAM,  DOS  3.1  or  later. 
In  Short:  Norton  is  the  fastest,  most 
convenient,  and  most  flexible  backup  program 
on  thie  market,  witfi  special  features  for 
corporate  use.  Tape  support  in  the 
forthcoming  Version  2.0  wrill  add  to  the 
extraordinary  range  of  features  in  this  product. 
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rather  than  time,  the  backup  was  only  a 
few  seconds  slower.  Both  settings  of  the 
compression  option  needed  a  mere  five 
1. 2MB  disks. 

Norton  performs  at  its  fastest  when 
you  select  the  option  to  use  its  proprietary 
floppy  disk  format.  The  resulting  floppy 
disk  is  an  ingenious  hybrid:  you  can't 
copy  a  file  from  it  using  DOS,  but  if  you 
run  DOS's  DIR  command  on  it,  you'll 
receive  a  message  that  the  disk  uses  Nor- 
ton's format.  This  unique  feature  can  save 
you  from  reformatting  the  disk  by  mis- 
take, as  you  can  all  too  readily  do  with 
other  programs'  proprietary  formats. 

Any  device  with  a  drive  letter  can 
provide  storage  for  Norton\  backups. 
After  you  complete  a  full  backup,  you  can 
follow  it  with  incremental  backups  that 
copy  only  files  modified,  since  the  last 
backup. 
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The  Norton  Backup  reports  its 
progress  with  a  clear  display,  using 
colors  and  check  marks  to  Indicate 
processed  files.  Progress  through 
each  backup  disk  is  also  indicated 
with  a  clear  graphic. 


You  can  also  use  the  program  for  trans- 
ferring files  without  modifying  the  ar- 
chive bit.  An  "administrative  guide" 
pamphlet  that  supplements  the  skimpy 
and  di-sorganized  manual  clarifies  these 
options  and  other  points  that  should  have 
been  explained  in  the  manual  it.self. 

Norton  sails  gracefully  past  the  rocks 
of  any  error  condition  PC  Labs  can  imag- 
ine, including  defective  and  wrong-ca- 
pacity floppy  disks.  Even  when  we  delib- 
erately gouged  a  floppy  disk  containing  a 
backup,  damage  that  would  never  occur 
in  normal  u.se,  the  program  never  faltered; 
it  did  indicate  the  damaged  files,  asked  if 


we  wanted  to  recover  them  anyway,  and 
reported  the  results  of  its  attempts. 

With  unparalleled  speed,  conve- 
nience, flexibility,  and  safety.  The  Norton 
Backup  stands  alone  as  the  premiere 
backup  software  for  private  or  corporate 
use.  When  tape  support  and  a  well- 
organized  manual  arrive  with  Version 
2.0,  Norton  may  become  the  undisputed 
industry  standard. 


PC-Fullbak  Plus  

by  Greg  Pastrick 

PC-Ftillhak  Plus.  Version  2.02,  from 
Westlake  Data  Corp.  takes  a  streamlined 
approach  to  data  backup.  A  simplified 
version  of  PC-FullhakEZ.  this  $99  pack- 
age allows  you  to  set  all  options  and  con- 
figurations from  a  single 
screen  and  is  ideal  for 
inexperienced  users  who 
need  fast,  basic  backups. 

With  this  release, 
Westlake  Data  Corp.  in- 
troduces backup  support 
to  any  logical  device 
including  the  Bernoulli 
44MB  disk  drive  and  the 
Colorado  Memory  and 
Archive  Memory  DC- 
2000s.  There's  also  tape 
support  for  the  Archive 
and  Wang/Everex  DC- 
600s  as  well  as  the  ST- 
60  cassette.  Other  new 
features  include  improved  error  correc- 
tion and  expanded  context-sensitive  help. 
Though  the  package  doesn't  compete  with 
the  best  backup  packages  when  it  comes 
lo  speed,  it  does  achieve  efficient  data 
compression  in  both  its  DOS  and  proprie- 
tary formatting  of  media. 


OPTIMAL  SETTINGS 

From  a  top-line  menu  .selection  list  on  the 
main  screen,  you  enter  PC-Fullhak's 
multilayered  menus  and  access  the  pro- 
gram's well-designed  and  readable 
screens.  The  Options  menu  configures  the 
system  for  all  operations  including  com- 
plete settings  for  backup,  compare,  re- 
store, lists,  devices,  and  video.  The  screen 
displays  detailed  settings  through  which 
you  can  scroll  and  make  selections. 

For  example,  from  PC-Fullhak\  Op- 
tions menu,  you  set  the  source  and  target 
drives,  choose  to  backup  new  files  or 


updated  files,  append  files  to  a  previous 
backup,  and  select  compression  method. 
While  most  options  have  yes/no  answers, 
the  compression  method  option  offers 
three  choices:  SaveMedia,  SaveTime,  or 
None.  For  optimal  backup  .speed,  you  turn 
off  the  options  for  compression,  error 
correction,  writing  a  log  file,  and  verifica- 
tion of  data  from  this  screen.  Alterna- 
tively, for  optimal  compression,  you  se- 
lect SaveMedia. 

Another  notable  feature,  the  Restore 
menu's  Point  and  Shoot,  restores  specific 
files  from  the  backup  log  and  the  specifi- 
cation of  drive  capacities,  format  choices, 
logical  devices,  and  tape  drives  from  the 
device  options  menu. 

Though  not  unique  among  the  pack- 
ages reviewed  here,  one  of  the  more  use- 
ful features  of  PC-Fullbak  Plus  is  its 
appended  backup.  While  the  package  al- 
lows full  and  incremental  backups  and 
creates  multiple  destination  and  log  files 
in  the  process,  the  append  feature  adds 
files  to  an  existing  backup,  with  no  restric- 
tion on  the  backup  type  assigned  to  an 
appended  backup. 

ERROR-TRAPPING  TECHNIQUES 

PC-Fullhak's  emphasis  on  backup  data 
integrity  sets  it  apart  from  the  pack.  As  an 
adjunct  to  its  Verify  option,  the  program 
has  a  separate  Compare  function  to  ana- 
lyze and  confirm  that  no  errors  or  dam- 
aged files  have  been  introduced  during 
the  backup  process.  It's  a  safety  net  and 
useful  troubleshooting  technique  that 
ensures  solid  restoration  of  tiles,  assum- 


PC-Fullbak  Plus,  Version  2.02 

Westlake  Data  Corp..  P.O  Box  1711,  Austin. 
TX  78767:  512-328-1041. 
List  Price:  $99. 

Requires:  51 2K  RAM,  DOS  2.0  or  later 
In  Short:  PC-Fullbak  Plus  offers  an  easily 
managed,  direct  approach  to  backups  and 
restores,  with  good  data  compression  and 
functions  that  emphasize  the  maintenance  of 
data  integrity.  Though  the  price  Is  appealing, 
Its  backup  performance  speed  Is  not. 
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Your  Hard  Disk  With  Stacker. 


If  you  need  more  megabytes  than  your  hard  disk  can  swallow, 
don't  buy  a  new  drive.  Stretch  it  with  Stacker 

Stacker  is  the  fastest,  most  economical  way  to  safely 
double  your  hard  disk  capacity.  Without  sacrificing  DOS  com- 
patibility. It's  the  new  standard  in  real-time  data  compression. 

And  it's  the  only  product  of  its 
kind  available  in  both  software 
and  coprocessor  versions. 

Stacker  is  fully  compatible 
with  Windows  3.0  and  all  your 
favorite  disk  utilities,  too.  Plus, 
Stacker  includes  a  powerful  disk 
caching  program  for  added 
performance. 


•  Increase  storage  100% 

•  Compatible  with  DOS  3.  x,  4.  x 

•  Industry's  fastest  real-time 
data  compression 

•  Includes  disk  caching 

•  Fastest,  easiest  installation 

•  Toll-free  technical  support 

•  90-day  money-back  guarantee 


And  when  you  add  the  Stacker  coprocessor  card  you  also 
get  the  fastest  data  compression  in  the  business. 

No  wonder  there  are  already  over  a  million  satisfied  users 
of  Stac's  compression  technology. 


So  call  today  and  double  your  disk  capacity  tomorrow.  You 
can  purchase  the  Stacker  software-only  version— perfect 
for  laptops— for  only  S149.  Or  get  the  entire  Stacker  high 
performance  system  with  software  and  coprocessor  card 
for  just  $229. 

Order  today.  Visa,  MasterCard,  American 
Express  cards  accepted. 

1-800-522-7822 

Or  see  your  local  computer/software  dealer. 


STACKER 


<^  1990  Sue  Elecironics.  Carlsbad.  CA 

Stacker  is  a  tratlemark  and  Stac  a  registered  trademark  ol  Stac  Electron! 
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ing  the  source  can  be  backed  up  again 
once  a  comparison  turns  up  errors. 

On  our  pass/fail  benchmark  test,  PC- 
Fullbak  Plus  exhibited  its  error-trapping 
capability  by  effectively  recognizing  and 
dealing  with  media  that  was  damaged, 
introduced  out  of  sequence,  or  of  the  wrong 
capacity.  The  program  failed  only  once, 
when  we  interrupted  the  backup  process 
by  opening  the  drive  door. 

The  timed  tests  showed  the  program's 


BACKUP  SOFTW 


efficient  compression  and  restore  func- 
tions, but  along  vj'whBakupWiz  and  DMSI 
IB  Intelligent  Backup,  it  was  one  of  the 
slowest  to  complete  the  backup  tests. 
You'll  get  the  best  speed  and  compression 
results  with  PC-Fullhak  Plus's  proprie- 
tary format  rather  than  the  DOS  format. 

The  first  copy  of  PC-Fullhak  we  re- 
ceived was  unable  to  perform  a  backup 


under  the  proprietary  format  to  the  1 .2MB 
floppy  disk  drives  on  our  test  machine.  So 
we  did  the  initial  testing  under  the  DOS 
format  while  Westlake  investigated  the 
apparent  bug.  It  discovered  that,  in  the 
course  of  updating  and  testing  the  code  for 
new  tape  drive  support,  error-checking 
routines  for  disk  formats  were  commented 
out.  This  simple  error  prevented  the  5.25- 
inch  floppy  disk  from  being  formatted  in 
the  proprietary  mode.  Westlake  delivered 


BACKUP  DOs  AND  DON'Ts 


by  Edward  Mendelson 

ODO  plan  a  backup  strategy  and 
stick  to  it.  If  you  accumulate 
backup  disks  haphazardly,  you'll  waste 
floppy  disks,  tapes,  and  hours  trying  to 
find  the  file  you  need. 

0 DON'T  use  foreign  or  graphics 
characters  in  your  filenames 
unless  you're  certain  your  backup 
software  will  process  nonstandard 
filenames.  Some  programs  treat  non- 
standard filenames  as  if  they  were 
corrupted  and  won't  back  them  up. 

ODO  keep  at  least  one  full  backup 
set  in  deep  storage  for  six  months 
to  a  year,  even  if  you  recycle  the  floppy 
disks  and  tapes  in  your  other  backup 
sets.  The  file  you  most  want  to  recover 
may  turn  out  to  be  one  that  you  deleted 
three  months  ago,  and  your  recent 
backups  won't  have  any  trace  of  it. 

0 DON'T  keep  all  your  backups  in 
one  place,  and  don't  leave  them 
all  in  the  drawer  under  your  computer. 
A  thief  might  decide  to  help  himself  to 
some  disks  when  he  walks  off  with 
your  machine. 

O DON'T  use  data  compression 
when  backing  up  files  that  have 
already  been  compressed  with  soft- 
ware like  PKZIP  or  ARC.  You'll  only 
lose  time  by  forcing  the  compression 
routine  in  the  backup  software  to  make 
a  futile  attempt  at  compressing  the  file 
further. 

ODO  turn  on  the  error  correction 
and  verification  options  in  your 
backup  program.  Most  of  today's 
advanced  programs  use  error  correc- 


tion to  duplicate  data  in  more  than  one 
part  of  a  disk,  and  can  successfully 
recover  files  from  damaged  or  mag- 
netically weakened  floppy  disks. 

0DO  use  3.5-inch  floppy  disks 
instead  of  5.25-inch  floppy  disks 
for  backups  if  your  machine  uses  both 
sizes.  The  smaller  disks  are  sturdier 
and  less  damage-prone. 

DON'T  try  to  economize  by 
^»  using  generic  floppy  disks  for 
backups  or  by  trying  to  format  720K 
disks  to  a  1 .44MB  capacity.  The  money 
you  save  is  worth  less  than  the  data 
you'll  lose. 

ODO  set  your  backup  program  to 
preserve  detailed  logs  of  every 
backup.  The  program  will  need  them 
when  you  want  to  recover  a  specific, 
older  version  of  a  lost  or  modified  file. 

DO  use  your  backup  program  as 
a  fast  and  cheap  way  of  transfer- 
ring files  between  two  computers;  many 
programs  allow  you  to  perform  back- 
ups without  switching  off  the  archive 
bit.  This  option  lets  you  use  the  backup 
program's  speed  and  compression  to 
pack  many  files  on  a  few  disks — with- 
out preventing  them  from  being  backed 
up  in  your  next  incremental  backup. 

0 DON'T  trust  your  backup  pro- 
gram until  you  test  it  in  real- 
world  conditions.  Perform  a  small 
backup  with  all  your  usual  memory- 
resident  software  installed.  Restore  the 
files  to  a  different  directory  and  run 
DOS's  COMPARE  command  on  the 
original  and  the  restored  set.  If  they 
match,  you  can  sleep  easily. 


ODO  retest  your  backup  software 
after  installing  any  new  mem- 
ory-resident software.  It's  probably 
impractical  to  run  backups  only  from  a 
clean  DOS,  but  if  you  run  into  any 
difficulty  with  TSRs,  it  may  be  the 
only  safe  course  of  action. 

DO  perform  your  backup  soft- 
ware's  hardware  compatibility 
test  after  installing  any  new  expansion 
board  or  hard  disk  in  your  system. 
Most  advanced  packages  support  high- 
speed DMA  transfers  that  can  be  sub- 
tly affected  by  newly  added  equip- 
ment. 

ODO  consider  purchasing  a  tape 
drive  if  you  have  more  than 
30MB  of  data  on  your  hard  disk.  Large 
floppy-disk  backups  can  be  so  tedious 
that  you'll  avoid  them  at  all  costs.  A 
good  tape  drive  can  back  up  your  entire 
disk  while  you're  having  lunch. 

ODO  run  CHKDSK  before  back- 
ing up.  If  any  files  have  been  cor- 
rupted, you  may  be  able  to  use  a  disk 
utility  to  recover  at  least  some  of  your 
data,  and  you  may  be  able  to  recover 
more  from  the  set  of  old  backup  disks 
that  you're  about  to  overwrite. 

ODO  make  at  least  two  fresh  back- 
ups (and  test  one)  before  refor- 
matting or  replacing  your  hard  disk. 

0DO  use  password  protection  or 
encryption  when  backing  up  criti- 
cal data  if  your  program  provides  that 
feature.  If  not,  lock  up  your  backups  in 
a  secure  place. 

DO  back  up  your  files.  Now. 
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Your  business  is  safe  with  us, 


o 


We  ll  help  you  keep  your  business  rolling.  With  our  4  megabyte  diskettes 
and  3M  Mofjnus"'  1.35  data  cartridges  you  liave  a  whole  new  generation 
of  data  storage  media  lor  higli  capacity  systems.  So.  whatever  format  or 
capacity  your  data  is  stored  in.  we're  ready  when  you  are. 

That's  why  more  business  protects  important  information  on 
3M  brand  diskettes  and  data  cartridges  than  any  other  brand  in  the 
world.  Call  1-800-888-1889  ext.4  to  find  out  more. 

Innovation  working  for  you" 


1  )i^kfiit>  and  ilala  cartritlgi's  ntiuir*-  i  omi>aIil»li'  liriw*..  i  .tM  l****!. 
Magnus  Ls  a  I  rai.l>>inark  <if  3M. 
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An  ideal  system  for  growing  companies... 

runs  over  9,000  applications,  designed  for 
lets  you  manage  all  your  information  from 
is  easy  to  afford,  easy  to  learn  and  easy  to  ex 
makes  your  investment  in  PCs  worth  more 
sets  industry  standards  for  quality  and  cust 
lets  you  focus  on  your  business  instead  of  yo 

e  1991  IBM  Corp  IBM  and  AS'400     rrgrslcrM  UMcmarks  o)  CM  Cixp 
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a  central  place 
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PERFORMANCE  TESTS:  BACKUP  SOFTWARE 


TESTING  ANALYSIS 


The  Norton  Backup  is  the 
surprise  speed  Icing  in  bacl(up 
software  performance  testing, 
but  former  leader  Fastback  Plus 
Is  not  far  tiehlnd.  SitBack,  the 
TSR  backup  program,  was  not 
tested. 


The  Norton  Backup  outperformed  all  of  the 
other  contenders  on  the  Backup  tests,  both 
In  speed  and  In  data  compression.  It  took 
Norton  only  5  minutes  and  54  seconds  to 
back  up  1 2.3MB  to  five  floppy  disks;  that's 
a  throughput  of  about  2.09MB  per  minute  at 
2.5MB  per  floppy  disk.  Central  Point 
Backup  was  a  close  second  and  equally 
Impressive,  beating  Norton  by  24  seconds 
on  the  Restore  (Optimal  Compression)  test. 
Data  compression  made  the  difference 
between  them,  since  Central  Point  Backup 
needed  six  floppy  disks,  and  time  was 
obviously  lost  in  formatting  the  additional 
disk.  Fastback  Plus  was  the  only  other 
product  that  could  back  up  the  data  onto 
five  floppy  disks. 


On  the  Restore  tests,  throughput  was 
much  faster,  since  formatting  floppy  disks 
was  not  a  factor.  Central  Point  Backup 
clocked  the  fastest  time,  at  2  minutes,  with 
a  throughput  of  about  6.15MB  per  minute. 
Norton's  throughput  was  5.16MB  per 
minute.  The  big  surprise  was  Diskpack.  It 
did  extremely  well  on  the  Backup  tests, 
edging  Fastback  Plus  out  of  third  place  by 
33  seconds  and  falling  behind  Central  Point 
Backup  by  1 1  seconds.  When  It  came  to 
restoring,  however,  Diskpack  took  almost 
1 2  minutes,  placing  It  dead  last  on  the 
Restore  (Optimal  Compression)  and  next  to 
last  on  the  Restore  (Optimal  Speed)  tests. 
Diskpack,  along  with  BakupWiz,  Sytos  Plus 
File  Backup  Manager,  TakeTwo  Manager, 
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and  Back-It  4,  does  not  have  separate  set- 
tings for  optimal  speed  and  optimal  com- 
pression. For  those  products,  we  published 
the  same  times  on  tloth  sets  of  tests. 

Note  that  the  Backup  (Optimal  Compres- 
sion) times  for  both  DMS/IB  Intelligent 
Backup  and  PC-Fullbak  Plus  are  faster  than 
their  Backup  (Optimal  Speed)  times.  Before 
running  the  benchmark  tests,  we  asked  the 
vendors  to  supply  us  with  settings  for  optimal 
speed  and  optimal  data  compression.  It  may 
bis  that  the  vendors  failed  to  note  that  we 
were  testing  on  a  25-MHz  386-based 
machine  and  gave  us  optimal  settings  for  a 
less  powerful  8088-  or  286-based  system, 
where  additional  processing  time  to 
compress  data  is  required. 


HOW  WE  TESTED 

We  tested  the  backup  packages  on  25- 
MHz  386-based  Compaq  Deskpro  386/ 
25Es  with  300MB  hard  disks,  two  1 .2MB 
floppy  disk  drives,  and  4MB  of  extended 
RAM.  The  hard  disks  were  configured 
under  Compaq's  version  of  MS-DOS  4.01 
and  segmented  into  two  1 50MB  partitions. 
CONFIG.SYS  and  AUTOEXEC.BAT  file 
settings  were  supplied  by  the  backup 
software  vendors,  and  SHARE.EXE  was 
loaded. 

We  installed  the  backup  software  on 
one  machine's  C:  drive  and  placed  the  data 
to  be  backed  up  on  its  D:  drive.  There  were 
418  test  files  totaling  12.3MB.  Test  data 
comprised  a  representative  mix  of  binary 
and  ASCII  files  distributed  through  15  sub- 
directories, and  the  longest  subdirectory 
name  was  six  levels  deep.  Atxtut  70 
percent  of  the  test  data  was  made  up  of 
sequential  and  random  ASCII  files,  and  the 
rest  of  the  data  was  binary.  We  included 
one  sequential  2MB  ASCII  file  to  ensure 
that  at  least  one  file  would  span  two  floppy 
disks.  The  test  data  also  included  zero-byte 


files,  hidden  files,  system  files,  and  empty 
subdirectories. 

We  used  two  test  machines  for  the 
Backup  and  Restore  tests.  We  backed 
up  the  D:  drive  from  the  first  PC  onto  un- 
fomiatted  1 .2MB  disks  and  then  restored 
the  data  to  the  D:  partition  on  the  second 
machine.  The  D:  drive  on  the  second 
machine  was  reformatted  after  each  test. 
Whenever  possible,  we  used  an  altemate 
floppy  disk  drive  setting — inserting  one 
floppy  disk  in  the  A:  drive  and  the  next 
floppy  disk  in  the  B:  drive,  alternating  drives 
until  the  test  was  completed.  If  the  product 
did  not  support  altemate  drive  backups,  we 
stopped  the  timer  while  changing  disks. 

In  addition  to  the  benchmark  tests,  we 
conducted  various  error  recovery  tests  to 
determine  how  well  the  program  handled 
problems  or  unusual  situations.  In  one  test, 
we  opened  the  floppy  disk  drive  door 
during  a  backup.  In  others,  we  used 
damaged  floppy  disks  or  mixed  floppy  disks 
of  different  densities.  The  results  of  these 
tests  are  discussed  in  the  reviews. 


■  The  Backup  (Optimal  Sp««d)  test  measures 
how  quickly  the  package  can  back  up  12.3MB  of 
data  when  configured  with  the  optimeil  speed  settings 
recommended  by  the  manufacturer.  The  program 
must  format  1 .2MB  floppy  disks  before  backing  up 
files.  Optimal  speed  backups  often  do  not  perform 
any  data  validation  or  error  checking. 

■  The  Restor«  (Optimal  Speed)  test  measures 
the  time  It  takes  to  restore  1 2.3MB  of  data  to  a  hard 
disk.  Restored  data  was  backed  up  on  1 .2MB  floppy 
disks  using  ttie  optimal  speed  settings  recommended 
by  the  verxlor.  The  hard  disk  was  formatted  prior  to 
the  test. 


The  NumtMr  of  Disks  Required  (Optimal 
Speed)  Indicates  the  number  of  5.25-Inch  1 .2MB 
floppy  disks  required  to  complete  the  test. 

The  Backup  (Optimal  Compression)  test 
measures  how  long  It  takes  to  back  up  12.3MB  of 
data  when  the  software  Is  configured  for  maximum 
data  compresskjn.  Optimal  compression  Is  the  setting 
that  uses  the  smallest  number  of  backup  floppy 
disks.  The  program  must  format  1 .2MB  floppy  disks 
before  backing  up  files.  BakupWiz,  Sytos  Plus  File 
Backup  Manager.  TakeTwo  Manager,  Back-It  4, 
and  Diskpack  compress  data,  but  the  degree  of 
compression  is  not  adjustable. 


The  Restore  (Optimal  Compression)  test 

measures  the  time  It  takes  to  restore  1 2.3MB  of  data 
to  a  hard  disk.  Restored  data  was  backed  up  on 
1.2MB  floppy  disks  using  the  maximum  data 
compression  settings  recommended  by  the  vendor. 
The  hard  disk  was  formatted  prior  to  the  test. 

The  Number  of  Disks  Required  (Optimal 
Compression)  Indicates  the  number  of  5.25-Inch 
1 .2MB  floppy  disks  required  to  complete  the  test. 


OPTIMAL  SPEED 


OPTIMAL  COMPRESSION 


Backup 

Restore 

Backup 

Restore 

Elapsed  Time     Elapsed  Time 

Number  of 

Elapsed  Time 

Elapsed  Time 

(seconds) 

(seconds) 

Disks  Required 

(seconds) 

(seconds) 

DMS  IB  Intelligent  Backup 

1,396 

752 

11 

1,035 

612 

BakupWIz 

1,322 

576 

10 

1,322 

576 

PC-Fullbak  Plus 

936 

280 

10 

797 

353 

Sytos  Plus  File  Backup  Manager 

865 

258 

6 

865 

2S8 

TakeTwo  Manager 

551 

675 

10 

551 

675 

Back-It  4 

532 

213 

6 

532 

213 

Fastback  Plus 

418 

206 

5 

418 

206 

Diskpack 

385 

719 

7 

385 

719 

Central  Point  Backup 

374 

165 

(  6 

374 

120 

The  Norton  Backup 

354 

143 

5 

359 

144 

Numl>er  of 
Disks  Required 

7 
10 

6 

6 
10 

8 

5 

7 

6 

5 
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it)  «  II)  Select  Option,  (M  I  [<l  Select  Settinsrt 


PC-Fullbak  Plus's  Options  menu 
configures  the  program  for  all  its 
operations.  Selection  of  the  Backup 
category  from  the  vertical  list  on 
the  left  pops  a  screen  of  detailed 
settings  for  specific  backup 
features. 


a  new  program  disk  for  testing  under  that 
mode  and  assured  us  that  it  will  ship  a 
replacement  program  disk  to  any  user 
who  runs  into  the  problem. 

Marred  only  by  its  slow  backup  speed. 
PC-Fiillhak  Plus'fi  streamlined  approach 
to  backups,  sound  data-compression,  and 
useful  error-checking  features  make  it  well 
worth  its  affordable  price. 


SitBack 


by  Greg  Pastrick 

Getting  into  any  backup  routine  takes 
discipline.  If  you  don't  have  any,  then  get 
SitBack,  Version  3.02,  a  $99  memory- 
resident  program  from  SitBack  Technolo- 
gies that's  effortless  when  it  comes  to  the 
basic  backup  of  your  most  important  files. 
Just  put  the  letters  SB  in  your  AUTO- 
EXEC.BAT, and  your  work  is  done. 
Occupying  16K  of  RAM,  SitBack  is  on 
constant  guard,  handling  full  and  incre- 
mental backups  by  copying  any  new  or 
modified  files  at  intervals  you  determine. 

SitBack's  strength  is  selective  back- 
ups. You  specify  when  and  what  to  back 
up  and  the  program  automatically  exe- 
cutes incremental  backups  for  multiple 
file  specs.  You  can  set  up  one  or  more 
backup  configurations  that  give  you  the 
flexibility  to  back  up  files  with  common 
file  extensions,  to  back  up  certain  drives 
or  directories,  and  to  back  up  multiple 
drives  and  files  to  different  destinations. 


inciiiciing  hard  disk  par- 
titions. 

You  can  back  up  files 
lo  any  device  identified 
with    a    drive  letter: 
lloppy  disks,  hard  disks, 
network  drives,  high- 
capacity  removable  me- 
dia such  as  Iomega's 
BenKHilli  Box.  and  opti- 
cal   drives  including 
Harris.  Panasonic.  Pio- 
neer, Ricoh,  Sony,  and 
  Storage  Dimensions.  Sit- 
Back is  bundled  w  ith  the 
Bernoulli  and  CorelDRl VF.R.  an  optical 
drive  intertace  kit  with  sol'tware.  utilities, 
and  a  SCSI  interlace  adapter. 

We  did  not  test  SitBack' s  performance 
since,  as  a  TSR,  the  package  is  meant  to  be 
constantly  active  and  functional  in  the 
background.  Our  multiple  floppy  disk 
backup  tests  were  basically  inapplicable 
to  SitBack' s  backup  style. 

BACKGROUND  BACKUPS 

SitBack' s  interface  is  easy  to  use,  and 
configuration  and  setup  menus  are  di- 
rectly accessible.  The  main  menu  entries 
are  as  simple  as  Where  and  What  to  Back 
Up,  What  Not  to  Back  Up,  and  When  to 
Back  Up,  and  the  submenus  are  equally 
clear.  Optimal  settings  for  backup  and 
restore  speed  are  set  under  the  Perform- 
ance Settings  main  menu  option.  Set  the 


SitBack,  Version  3.02 

SitBack  Technologies.  9290  Bond,  #104, 
Overland  Park,  KS  66214;  800-873-7482, 
913-894-0808. 
List  Price:  $99. 

Requires:  16K  RAM,  DOS  3.0  or  later. 
In  Short:  The  memory-resident  SitBack 
handles  full  and  incremental  backups  in 
multiple  user-defined  configurations  with  a 
minimum  of  interference  to  normal  computing 
operations  when  used  with  any  media  other 
than  floppy  disk  drives. 
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buffer  size  to  the  64K  maximum,  the 
background  priority  level  to  1,  hit  FIO  to 
save,  and  you're  ready  to  work — confident 
that  SitBack  is  quietly  doing  its  job.  The 
backup  and  restore  files  are  DOS-read- 
able, and  errors  are  recorded  to  an  ASCII 
error  log.  Outside  of  beep  prompts  for 
errors  or  as  an  alert  to  change  disks,  there's 
little  to  let  you  know  that  the  program  is 
active. 

SitBack  really  wouldn't  have  much 
to  offer  as  a  standalone  system  using 
floppy  disks.  For  true  unattended  back- 
ups, you  would  direct  backups  to  a  desti- 
nation other  than  floppy  disks.  In  the 
absence  of  large  media,  the  most  sensible 
strategy  is  to  confine  backup  operations 
to  highly-specified  groups  of  files  that 
can  fit  on  a  few  disks.  This  is  the  only  way 
to  get  the  most  freedom  from  SitBack's 
background  operations  when  you  have 
to  deal  with  backing  up  to  floppy  disks. 

For  example,  in  a  work  environment 
where  active  and  critical  workday  file 
output  comes  from  one  primary  applica- 
tion, you  would  leave  a  floppy  disk  in  the 
system  all  day  and  set  the  backup  configu- 
ration to  pick  up  only  those  files  during 
the  most  active  times  of  the  day.  You  can 
designate  incremental  backups  to  work  at 
the  start  or  end  of  the  day  when  the  num- 
ber of  new  and  modified  files  may  require 
you  to  insert  a  new  disk. 

SCHEDULING  INTERVALS 

One  of  SitBack' a  unique  features  is  the 
option  to  use  idle  time  to  back  up.  From 
the  When  to  Back  Up  screen,  you  desig- 
nate the  amount  of  time  (in  seconds)  the 
keyboard  remains  inactive  before  SitBack 
scans  for  new  or  modified  files.  If  you  set 
the  interval  at  zero  seconds,  this  feature  is 
disabled.  In  addition  to  performing  back- 
ups during  keyboard  delays,  SitBack  lets 
you  specify  two  automated  backups  per 
day  for  each  day  of  the  week.  The  pro- 
gram does  not  back  up  open  files.  When 
you  need  to  back  up  before  the  preset 
times  or  don't  want  to  wait  for  the  key- 
board delay,  a  third  option  requires  you  to 
type  SB  G  at  the  command  line. 

You  enter  specific  backup  configura- 
tions in  the  What  and  Where  to  Back  Up 
submenu.  File  inclusion  and  exclusion  is 
handled  primarily  through  this  screen  and 
the  What  Not  to  Back  Up  screen.  SitBack's 
TSR  directory  navigation  utility  is  useful 
for  scanning  contents  of  subdirectories 
and  marking  individual  files  for  backup 
and  restore  and  may  be  invoked  from  any 
of  the  menus. 
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Perfect  10. 
Still  Peanuts. 


Thanks  to /^W^c^i^  for 
rating  our  Jumbo  a  Perfect  10 
in  a  recent  product  review. 
But  our  customers  wlio  are  already 
using  Jumbo  knew  it  all  along. 

120MB  just  $399. 

With  new,  longer 
tape  cartridges  and  data 
compression,  Jumbo  delivers  up 

to  120MB  of  tape 
backup  storage- 
fast.  It  reads  and 
writes  industry 
standard  QIC  formats 
and  works  with  IBM*  PC, 
n, AT,  3867  PS/2"and  compatibles. 

Jumbo  also  offers  an  unattended  scheduler 
for  backing  up  at  night  or  on  weekends.  And  it's  fully 
network  compatible  with  Novell*  3C0M^  PC  Net^  and 
optional  Xenix*/UNIX'supporL  Everything  is  rated 
high  with  Jumbo  except  one-the  price!  You  still  get 
it  for  an  incredibly  low  price. 

Jumbo  performance for  peanuts. 


COLOR\DO 

800  S.  rafiAfenue.  Loteland.  0080537 
Phone:  (303)  669-8000 
far  003)  667-0921 


For  the  dealer  nearest  you,  call  1-800-346-9881. 

For  customer  support,  call  1-800-432-5858. 

IBM.  till.  KUH.  MMtll.  PC  Nn,  Xcnu,  UNIX  Mr  Il*>fc1ft»«rf  tllcu  R^mtltr  nmpanin  Mtb  n  « irjdrnufk  cri  IMri  (  >»p.»jlNMi  Vtvrtxufd  ciwrlnt  Ft  «TCfc.  CIW9  Cc4mdo  Hnoory  SyHra..  Iw  All  ngllM  mrr«vd 
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Set  up  of  SltBacl^s  backup 
configurations  are  simple  and 
direct.  This  configuration  Is  set  for  a 
full  backup,  though  more  refined 
backups  may  be  designed  by 
writing  the  file  spec  to  pick  up  only 
those  files  you  want. 

One  of  SitBack's  strongest  features  is 
the  Archive  option  that  records  up  to  100 
versions  of  a  file  with  a  filename  of  six 
characters  or  less  and  ten  versions  of  a  file 
with  a  filename  of  seven  characters.  This 
is  a  valuable  feature  in  any  work  environ- 
ment that  deals  with  multiple  versions  of 
the  same  files. 

The  program  comes  with  a  Purge  util- 
ity so  you  can  recycle  backup  floppy  disks. 
There  is  also  a  backup  and  restore  utility 
for  large  files  that  won't  fit  on  one  floppy 
disk.  This  utility  splits  a  file  across  disks 
in  a  nonDOS  format.  This  procedure  does 
not  run  in  the  background  and  offers  fewer 
backup  and  restore  functions. 

SitBack  Technologies  expects  to  ship 
a  $139.95  Microsoft  Windows  version 
this  spring.  As  with  all  TSRs,  the  potential 
for  conflicts  with  other  programs  exists, 
but  if  you  value  simplicity  over  functional 
sophistication,  then  SitBack' s  non-intru- 
sive method  of  automating  backup  makes 
it  a  good  choice. 


Sytos  Plus  File 
Backup  Manager  

by  Edward  Mendelson 
When  you  unpack  a  high-capacity  tape 
drive  that  uses  DC-600  or  DAT  cartridges, 
the  software  that  you're  most  likely  to 
find  in  the  box  is  Sytos  Plus  File  Backup 
Manager.  Sytron's  $225  backup  program 


is  a  heavy-duty  utility 
that  doesn't  dazzle  you 
with  a  pretty  screen,  in- 
tuitive menu  structure,  or 
blazing  speed.  However, 
it  can  handle  the  most 
complex  and  customized 
backups  and  restores 
with  automated  aplomb, 
and  partially  makes  up 
in  compression  what  it 
loses  in  speed. 

If  you  use  the  huge 
files  for  which  Sytos  Plus 
is  designed,  there's  a 
good  chance  you  may  be  using  OS/2  and 
LAN  Manager.  Sytron  has  an  OS/2  ver- 
sion and  works  with  the  same  tape  drives 
as  the  DOS  version,  and  a  Microsoft 
Windows  version  is  on  the  way.  All  three 
versions  use  a  consistent  interface,  and 
the  DOS  version  even  uses  an  optional 
quasi-graphics  interface  that  loads  spe- 
cial screen  fonts  to  create  Windows-style 
check  boxes  and  radio  buttons. 

For  its  basic  operations,  5^/05  Plus 
uses  CUA-compliant  drop-down  menus, 
but  as  soon  as  you  delve  deep>er  into  the 
program,  its  interface  gets  more  confus- 
ing. For  example,  if  you  open  any  low- 
level  menu,  the  main  menu  bar  remains 
visible  on  the  top  line  of  the  screen  even 
though  it's  now  completely  inaccessible. 

The  essential  element  of  a  Sytos  Plus 
backup  is  a  "Procedure"  that  corresponds 
to  the  setups  and  configurations  in  other 
programs.  You  Load  or  Save  or  Preview  a 
procedure  from  the  main  drop-down  menu, 
and  define  or  modify  them  in  lower-level 
Windows-sty\e  menus  that  you  navigate 
with  function  keys  or  a  mouse.  If  you 
prefer  to  keep  your  hands  on  the  key- 
board, you'll  have  to  get  used  to  pressing 
F2  to  get  to  the  next  stage  of  most  proce- 
dures when  you  would  normally  use  En- 
ter. A  quick  start  guide  walks  you 
through  the  most  important  keystrokes. 

COMPLEX  CUSTOMIZING 

The  sample  procedures  that  come  with  the 
package  can  be  customized  to  suit  virtu- 
ally any  backup  or  file-management  needs. 
You  can  automatically  follow  each  backup 
with  a  compare  and  automatically  delete 
files  from  your  hard  disk  after  backing 
them  up.  You  can  select  any  number  of 
partitions,  directories,  or  files  by  tagging 
them  from  a  directory  tree  or  entering  file 
specifications. 


Virtually  all  backup  programs  let  you 
limit  file  selection  to  a  specified  range  of 
dates.  Sytos  Plus  is  unique  in  letting  you 
use  different  date  ranges  for  individual 
directories  and  file  specs.  If  you  want  to 
back  up  all  .WKl  files  created  in  January 
and  all  .DBF  files  created  in  February,  or 
recent  files  in  one  directory  and  older  files 
in  another,  Sytos  Plus  makes  the  job  ef- 
fortless. 

A  2K  memory-resident  scheduler  lets 
you  run  procedures  at  specific  days  and 
times,  at  intervals  of  a  specified  number  of 
hours,  or  at  daily,  weekly,  or  monthly 
intervals.  Under  DOS,  your  system  must 
be  at  the  DOS  command  line  for  the  sched- 
uler to  switch  on  the  program. 

ROBUST  NETWORK  FEATURES 

Sytos  Plus's  record-keeping  is  robust 
enough  to  let  you  keep  track  of  even  the 
largest  network  backups.  You  can  cus- 
tomize logs  to  include  or  omit  filenames, 
and  the  list  of  logs  identifies  individual 
operations  by  useful  descriptive  names. 
In  addition,  you  can  attach  a  long  free- 
form  description  to  any  procedure  or  indi- 
vidual backup. 

Other  network  options  let  you  tell 
Sytos  Plus  to  return  to  open  files  after  a 
set  interval  or  at  a  specified  time.  Under 
NetWare  the  program  can  automatically 
alert  the  user  of  the  open  file  and  ask 
that  it  be  closed.  One  possible  limitation 
in  networks  and  single-user  environ- 
ments is  the  absence  of  any  support  for 


Sytos  Plus  File  Backup  Manager, 
Version  1.21 

Sylron  Corp..  1 17  Flanders  Rd..  P.O.  Box 
5025,  Weslboro.  MA  01581:  508-898-0100. 
List  Price:  $225 

Requires:  640K  RAM.  DOS  3.0  or  later. 
In  Short:  Despite  an  awkward  interface.  Sytos 
Plus  IS  the  industry  standard  for  networks  that 
use  high-capacity  drives  and  for  anyone 
whose  bacl<ups  require  highly  complex  file 
selection  filters.  Floppy  disk  support,  which  is 
mostly  an  afterthought,  is  slower  than  in  most 
other  advanced  programs. 
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Unfortunately,  everyone  working 
with  your  company's  data  may  not  be 
working  with  your  company 


An  unsecured  PC  is  an  open  invitation  to 
trouble.  A  competitor  could  steal  your  most 
sensitive  information.  Or  a  well-meaning 
employee  could  accidentally  alter  or  delete 
important  data  or  leave  a  virus  behind. 
That's  why  you  need  DiskLock. " 

DiskLock  doesn't  let  anyone  into  your 
system  without  entering  your  password.  It 
automatically  locks  your  drive  when  you  turn 
off  your  computer,  and  you  can  set  it  to 
lock  when  your  PC  has  been  idle  tor  a  time 
you've  specified. 

And  when  it  locks,  it  locks.  DiskLock  lets 


you  ch(X)se  trom  three  levels  of  security, 
including  the  government  standard. 
DES  encryption.  That's  serious  protection. 

DiskLock  works  transparently,  so  you 
can  work  w  ithout  interruption.  You  can 
lock  only  your  drive,  or  you  can  lock  your 
drive  and  individual  directories  or  files. 
And  it  automatically  records  unsuccessful 
entry  attempts. 

You  won't  find  better  protection  for 
your  sensitive  data. 

To  find  out  more  about  DiskLock. 
call  1-800  677  1848.  Buy  DiskLwk  now 
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and  get  a  free  locking  diskette  box.  Just  write 
"lock  box"  on  the  registration  card  and 
return  it.  This  is  a  limited-time  offer,  so  secure 
one  today. 


Fifth  Ociioralidn  Sy-li-ms.  Inc. 
I0O49  N.  Reiger  Road.  Baton  Rouge.  LA  70809 
Technical  Support:  (504)291-7283 
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Place  For  Boots 
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(415)327-3680 
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Cover  to  Cover 

(609)  734-9233 

Princeton.  NJ 
Princeton  University 

(609)921-8500 

NEW  YORK 

New  York.  NY 
Barnes  &  Noble 

105  5111  Ave 
l?l?)80/'  0099 


McGraw-Hill  Bookstore 
1221  Ave  oftheAnwricas 

(212)512-4100 

Rochester.  NY 
Total  Information 
(716)254-0621 


OHIO 

Beachwood,  OH 
Booksellers 

(216) 831-5035 

Chagrin  Falls,  OH 
Inside  Story  Book  SI 

(216)  543-8168 


Cincinnati,  OH 
UnlmrsityofCli 


(513)566-1800 

Columbus,  OH 
Leais  Bookstore 
(614)294-4674 

MicraCenter 
(614)481-4403 


PUERTO  RICO 
San  Juan,  PR 
Ball,  Book  &  Candle 
(809)  728-5000 

TEXAS 
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UniireisMy  Go-Op 
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MMnily  Bookstore 
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WilUes 
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(216)734-4755 

Rocky  River.  OH 
Booksallan 
(216)333-7828 

Westerville,OH 
MicnCaalir 
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The  Complete  Guide 

to  CompuServe - 

by  Brad  Schepp  &  Debra  Schepp 

Discover  the  benefits  of  Com- 
puServe witfi  this  bool(/disk 
paclcage  that  includes  plenty 
of  time-saving  tips.  Includes 
TAPCIS  on  a  5.25  disk  to  auto- 
mate your  CompuServe  con- 
nection. 

$34.95,  581  pp. 

A  Book/Disk  Package 
ISBN:  0-07-881632-7 


Prodigy  -  Made  Easy 

by  Pamela  Kane 

Learn  to  take  full  advantage  of 
the  popular  telecommunica- 
tions service  that  everyone  is 
talking  about. 

$19.95. 258  pp. 

A  Quality  Paperback 
ISBN:  0-07-881708-0 


Dvorak's  Guide  to  PC 
Telecommunications 
by  John  C.  Dvorak  &  Nick  Anis 

This  intemationai  best  seller 
answers  all  questions  about 
on-line  services,  bulletin 
boards,  electronic  databases, 
and  more.  Includes  two  5.25 
disks  loaded  with  software. 

$49.9Si1053  pp. 

A  Book/Disk  Package 
ISBN:  0-07-881551-7 


Glossbrenner's  Master 

Guide  to  GEnie' 

by  Alfred  Glossbrenner 

Explore  all  the  services  that 
GEnie  has  to  offer!  This  book/ 
disk  package  includes  Aladdin, 
the  cost-saving  software  that 
helps  you  get  more  for  your 
money  on  GEnie. 

$39.9&616pp. 

A  Book/Disk  Package 
ISBN:  0-07-881659-9 


Dr.  File  Finder's  Guide 
to  Shareware 

by  Mike  Callahan  &  Nick  Anis 

Preview  the  best  Shareware 
programs  available  in  1 7  cate- 
gories and  find  out  how  to  get 
them.  Includes  a  disk  of  top 
Shareware  programs  that  you 
can  try  out  yourself. 

$39.95  1019  pp. 
A  Book/Disk  Package 
ISBN:  0-07-881646-7 
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Sytos  Plus  displays  tts  progress  on 
a  business-like  screen.  Although 
the  top-line  menu  is  displayed,  you 
can't  access  it.  You  can  only 
choose  the  keys  listed  at  the  foot  of 
ttie  screen,  or  mouse-click  on  the 
functions  named  on  the  bottom  line. 


backups  to  standard  DOS  devices  like 
hard  disks  or  the  BemouHi  Box;  Sytos 
Plus  uses  special  drivers  for  all  its 
device  support,  and  these  drivers  are 
currently  limited  to  tape  drives  and 
floppy  disk  drives. 

Because  Sytos  Plus  was  designed 
mostly  for  tape  drives,  its  performance 
with  floppy  disks  may  not  be  the  best 
measure  of  its  backup  capabilities.  It 
took  a  leisurely  14  minutes  25  seconds  to 
back  up  1 1  MB  of  data,  but  its  data  com- 
pression squeezed  the  data  onto  six 
1.2MB  floppy  disks.  After  announcing 
that  all  files  were  backed  up,  the  pro- 
gram took  about  another  90  seconds 
(included  in  PC  Magazine  Labs'  timing 
score)  before  it  returned  control  of  the 
keyboard  to  the  user.  Restoring  the  data 
took  4  minutes  18  seconds. 

The  backup  progress  screen  is  less 
informative  than  it  could  be:  While  for- 
matting disks,  the  timer  doesn't  incre- 
ment, and  the  machine  appears  to  be 
locked  up.  If  you  make  a  selective 
backup  instead  of  backing  up  every 
file,  at  the  end  of  a  restore  you  will  see  a 
disturbing  prompt  that  indicates  not  all 
files  were  processed — even  though  the 
program  restored  every  file  you  backed 
up.  This  prompt  occurs  because  the  pro- 
gram records  the  entire  directory  struc- 
ture of  your  hard  disk  during  the  backup 
process  and  recognizes  that  it  did  not  re- 
store every  file  on  the  source  system. 

The  package's  error  handling  is  gener- 


ally adequate  but  not 
quite  perfect.  When  we 
deliberately  damaged  a 
disk  from  a  backup  set 
and  then  tried  to  use  it  for 
a  restore,  Sytos  Plus  first 
prompted  that  the  disk 
was  defective  and  then 
locked  up. 

Unless  your  file-se- 
lection requirements  are 
especially  complex  and 
arcane,  Sytos  Plus  won't 
be  your  first  choice  for 
backing  up  to  floppy 
disks.  In  a  crowded  network  environment 
where  enormous  files  call  for  high-capac- 
ity tape  drives,  Sytos  Plus  is  not  only  an 
excellent  choice — it's  your  only  choice. 


TakeTwo  Manager  

by  Greg  Pastrick 

TakeTwo  Manager,  Version  2.01b,  is  a 
total  file  management  and  backup  pack- 
age with  an  abundance  of  useful  features, 
functions,  and  intelligence.  Yet,  for  all 
this  overachievement,  this  $139  package 
from  United  Software  Security  overlooks 
some  of  the  basics  and  is  missing  two  key 
job  requirements:  speed  and  compression. 

The  package  offers  versatile  multiple 
partition  backups  and  restores,  menu- 
driven  and  command-line  functions,  hard 


TakeTwo  Manager,  Version  2.01b 

United  Software  Security  Inc.,  8133  Leestxirg 
Pike,  #380,  Vienna,  VA  22182;  703-556-0007. 
Ust  Price:  $139. 

Requires:  360K  RAM,  DOS  2.1  or  later. 
In  Short:  TakeTwo  Manager  Yas  an 
abundance  of  features  and  functions,  including 
a  full-featured  disk  and  file  management 
program.  But  its  slow  t>ackup  and  restore 
performance  and  lack  of  dislv-saving 
compression  meike  it  less  attractive  tfian  some 
of  tfie  competition. 
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disk  and  file  management  functions,  auto- 
matic and  unattended  backups,  multiple 
system  and  file  configurations,  and  report 
generation.  It  also  includes  server,  tape 
drive,  and  alternate  device  support. 

MULTIPLE  MENU  STRUCTURE 

Don't  be  alarmed  if  you're  unable  to  auto- 
matically install  TakeTwo  on  a  machine 
using  DOS  4.01  with  SHARE  loaded, 
which  is  recommended  when  using  large 
media.  You  have  two  options:  Remove 
SHARE  from  memory  and  proceed  with 
automatic  installation,  or  manually  install 
the  software.  Either  way,  you'll  have  the 
option  of  entering  the  TakeTwo  Manager 
system  configuration  screen  or  immedi- 
ately starting  a  default  backup. 

System  configuration  is  the  first  of 
many  menu,  configuration,  and  option 
screens  you'll  have  the  opportunity  to 
explore.  As  you'll  see,  it's  almost  over- 
whelming. You  can  access  functions  by 
entering  commands  at  the  DOS  prompt  or 
by  navigating  through  menus.  The  sys- 
tems screen  defines  where,  when,  and 
how  you  want  to  perform  the  backup.  You 
select  defaults  for  backup  drives  and  types, 
format  type,  audio  prompt  signal,  printer 
port  selections,  and  backup  frequency  and 
classification. 

TakeTwo  Manager  defines  backup 
classifications  as  Regular,  Once-Only,  or 
Never,  but  you  can  override  these  settings 
and  make  further  specifications  for  indi- 
vidual files  or  groups  of  files.  Regular 
designates  a  backup  whenever  you  mod- 
ify a  file  or  directory;  Once-Only  is  best 
reserved  for  programs  or  executable  files 
that  don't  change;  and  Never  means  just 
that.  You  can  further  refine  your  selection 
of  files  and  directories  from  the  file  man- 
agement screen. 

In  an  attempt  to  be  all  things  to  all 
people,  the  package  provides  almost  too 
many  options  and  choices.  The  individual 
functions  are  not  a  problem  to  set  up  and 
use,  but  the  overall  package  remains  a  bit 
inscrutable.  For  example,  from  the  main 
menu  backup  screen  you  have  the  choice 
of  selecting  automatic,  full,  or  modified 
backups.  Each  of  these  confirms  or  over- 
rides the  initial  settings  made  during  auto- 
matic installation  or  the  changes  made  on 
system  and  file  configuration  screens. 

To  help  you  keep  track  of  multiple 
configurations  and  backup  procedures, 
TakeTwo  Manager  lets  you  save  system 
configurations  and  includes  detailed  on- 
screen and  printed  reporting  features, 
which  are  truly  valuable  for  a  systems 
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The  simple  solution  to 
standardizing  corporate  data 
backup. 


With  MaynStream  backup,  managing 
your  DOS  and  OS/2  data  is  child's  play. 


Go  ahead.  Back  'em  up, 
mix  'em  up.  Because 
MaynStream  lets  you  seam- 
lessly manage  your  corporate 
PC  environment,  going  from 
DOS  to  OS/2  and  back  again 
with  the  same  easy-to-read 
menus  and  standard  user  inter- 
face. So  now  you  can  backup, 
restore,  combine  and  exchange 
DOS  and  OS/2  data  as  easily  as 
ABC.  With  the  one  family  of 
backup  systems  that  standard- 
izes it  all— MaynStream. 

MaynStream  is  the  smart 
backup  solution  for  almost  every 
operating  environment.  From 
standalone  DOS  or  OS/2  work- 
stations to  Novell, 
3C:OM,  Token 
Ring  or  LANjg 
Manager-  ^^^i 
based 


Innovative  software 
engineering  coupled  with  high- 
quality  drives  have  made  us  the 
world  leader  in  backup  systems. 
In  fea,  corporate  users 
consistently  rate  us  tops  in 
reliability.  And  our  data  backup 
systems  are  available  in  config- 
urations to  fit  every  requirement 
Internal  or  external,  cartridges, 
cassettes,  8mm  and  4mm  DAT, 
with  capacities  ranging  from 
40MB  to  a  whopping  22GB, 
including  our  new  525MB  system 
—it's  all  part  of  why  we  say  we're 
backing  you  in  every  way. 

So  why  kid  around  with 
halfway  solutions.  Make  it 
simple  for  yourself.  Call  us: 
1-800-821-8782 

Maynard  Electronics,  Inc. 
Marketing  Communications 
36  Skyline  Drive 
Lake  Mary,  Florida  32746 
1-407-263-3500  (USA) 
011-44-494-473-434  OJK) 


AivhhT  is  a  nrciMcrcd  tiaJcmark  (>f  Aidiivc  CorjKirarion  .\U\nard  and  MaTOSiirain  an.-  reiaMcrcd  irajcmarks  ()rMa>TOrd  l{lcctiunicN,  Int  All  other  pfuduci  names  heidn  tiny  he  indemaiks  or 
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networks  and  a  host  of  others. 
MaynStream  suppons  them  all. 
And  our  award-winning  software 
isn't  just  Novell  certified  on  286 
and  386  servers.  It's  also  the 
only  software  Novell  certified  to 
backup  local  workstation  data. 

MaynStream  is  an  easy 
choice  when  it  comes  to  value, 
too.  Because  we  give  you 
convenient,  built-in  features  that 
others  charge  extra  for  or  don't 
even  offer.  Like  intelligent  file 
cataloging  for  easy,  fast  file 
restoration,  fully  automatic 
scheduled  bacioips  that  don't  tie 
up  your  computer,  automated 
unused  file-io-tape  archiving  and 
support  for  unlimited  capacity. 
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TakeTwo  Manager's  system 
configuration  screen  sets  the 
default  values  and  globally  defines 
the  backup  process.  Settings  for 
backup  frequency  and  classification 
may  be  more  finely  specified  in  the 
file  configurations  menu. 

manager.  For  a  simplified  approach,  you 
can  set  the  system  and  file  configurations, 
make  a  batch  file  with  the  appropriate 
command  string,  and  run  it  once  a  day  for 
consistent  bacicups. 


TSR  FILE  MANAGER 

TakeTwo  Manager's  file 
manager  can  run  as  a 
TSR  and  functions  in 
concert  with  the  bacicup 
program.  It  has  more 
features  than  the  file 
configuration  screen  and 
allows  you  to  perform 
normal  DOS  operations 
such  as  making  and 
removing  directories, 
copying  and  deleting 
files,  and  renaming  files 
or  directories.  Similar  to 
The  Norton  Backup  and  Central  Point 
Backup,  TakeTwo  Manager  includes 
functions  for  recovering  and  wiping  files, 
printing  and  viewing  individual  files,  di- 
rectories, and  trees,  finding  and  moving 
files,  and  altering  file  attributes. 

The  file  manager  lets  you  restore  indi- 
vidual files  from  a  previous  backup  and 
append  a  footnote  to  a  file.  U.seful  as  a 
reference  for  backups  and  restores,  this 
feature  lets  you  attach  a  50-character 
annotation  to  the  directory  listing  of  a  file. 
On  PC  Magazine  Labs  tests,  we  set 


TakeTwo  Manager  for  optimum  perform- 
ance with  buffers  equal  to  32  and  the  file 
verify  option  turned  off.  (The  program 
does  not  compress  files.)  TakeTwo's  res- 
toration of  the  1 1  MBs  of  test  data  was 
about  2  minutes  slower  than  backup  of  the 
same  material.  However,  a  performance 
time  of  9  minutes  1 1  seconds  is  actually 
slower  since  the  program  kicks  out  to 
DOS  to  format  the  disk  before  resuming 
backup.  This  takes  an  average  of  1  minute 
7  seconds  per  disk.  While  preformatted 
di.sks  are  not  required,  formatting  is  not 
really  an  unattended  function.  If  you  fac- 
tor in  the  format  time,  the  backup  time 
converts  to  20  minutes  2 1  seconds.  To  the 
program's  credit,  it  avoided  all  the  traps 
laid  for  it  on  our  pass/fail  tests. 

While  TakeTwo's  extensive  functions 
and  unique  reporting  abilities  could  well 
serve  a  PC  systems  manager  who  needs  to 
administer  a  range  of  backup  needs,  other 
packages  we  evaluated  do  essentially  the 
.same  job  with  greater  speed  and  disk- 
saving  compression  routines.  ■ 

Barry  Simon  and  Edward  Mendelson  are 
contributing  editors  of  PC  Magazine.  Greg 
Pastrick  is  a  free-lance  writer  aixd  fre- 
quent contributor  to  PC  Magazine. 
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.  a  godsend . . .  it's  quick  and  eas>'  enough  to  make 
backup,  finally;  a  daily  habit! 
-PC/Computing 


'Norton  Backup  clearly  excels  in  ease  of  use,  yet  it  doesnt  compromise 
performance  or  features! 
-PC  World 


The  Norton  Backup  has  iill  the  features  youll  nmi  to  make  the  chore  of 
backiiig  up  ,\our  h;ird  disk  a  convenient  and 
reliable  one...  it  may  wen  help\'ou  pick  up  tlie  backup  hal)iL" 
—lufoWorM 


"Only  Norton  lets  you  Iwck  up  multiple  logic<il  drives  in  a  single  step— 
a  boon  for  usem  witli  partitioned  liard  disks." 
-PC  World 


"Norton  Backup  is  impressiveh"  fast . .  .offers  a  high  level  of  reliability'  and 
convenience  at  moderate  cost' 
-InfoWorld 


"...its  slick  on-line  h(ip  system  makes  the  mjinual  superfluous. 
[It]  easily  ciirns  our  liest  Buy  award: 
-PC  World 


"Norton  Backup  nin  smoothly  and  without  error 
We  fed  it  faulty  disks,  disks  of  the  wrong  density,  and  already-filled  disks  from 
the  same  backup  .set,  and  it  hiindled  our  forced  errors  without 
a  twitch,  popping  up  error  mes.sages  tliat  exiJiiined  the  problems  clearljf 

-lilfoUbrkl 


"If  you're  new  to  backup  software  or  a  pn)  who's  tired  of  hiissling  with 
convoluted  menu  systems,  Norton  Biickup  is  for  voul" 
^ -PC  World 


'...the  program  tliat  coddles  you  and  your  data  better  thiui  any  other. . . 
surpasses  the  sixhxI  of  its  fiistest  ri\^,  Fastback  Plasr 
-K  Magazine 


rOlE  FOLLOWING  PRICES 
MAY  BE  SO  SURPRISING, 
YOU'LL  PROBABLY  WANT 
TO  SIT  DOWN. 

NEAR  A  PHONE. 

Tandon  Computers  cost  a  lot  less  than  other  computers.  Here's  the 
surprising  part.  Tandon  Computers  also  come  fully  loaded  with  a  number 
of  standard  features  you  won't  find  on  most  other  machines. 

And  we  didn't  stop  there.  With  any  Tandon  Computer,  you  also  get  the  support 
you'd  expect  from  a  $400  million  company  with  fifteen  years  of  manufacturing 
and  design  experience.  Like  prompt  delivery,  a  one  year  limited  warranty,  on  site 
service,  and  helpful  toll-free  tech  support.  We  even  offer  a  special  leasing 
program.  And  if  for  any  reason  you're  not  pleased, 
you  get  a  full  refund  within  the  first  30  days. 

So  if  you  want  a  great  computer  at  a  great  price,  why  not  give  Tandon  a  call 
right  now.  After  all,  you're  already  sitting  next  to  the  phone. 


To  ORDER  DIRECT,  CALL  NOW: 

800-800-8850 

FAX  805-529-8408 


Copy  l  a 


$2,499 

I£ASE:  AS  UIW  AS  tl  t3/MONTH. 


$3,495 

LEASE:  AS  Wm  AS  tl23/M<)NTH. 


$1,999 

LEASE:  AS  im  AS  III4MaSTH. 


$2,999 

LEASE:  AS  LOW  AS  tlOS/MONTH. 


:  Intel' 

g0386SX  running  at  16  MHz.  Supports 
optional  g0387SX  math  coprocessor. 
:  1MB  standard. 
:  1.44MB  diskette  drive.  40MB 
IDE  hard  drive.  (Upgradeable  to 
lOOMB). 

Wrin:  Dual  panel  EL  bacUit  VGA  LCD. 

Supports  external  monitor. 

Order  man  and  rrccKr 

a  WoridPoH  PorkrI  Modrm 

($SS9  Valar)  at  no  charier. 


STNBMB  COHRGUMTim 


STiUnMO  GOHHGUMnM 


Intel 

g03g6SX  running  at  20  MHz.  Supports 
optional  80.187SX  math  coprocessor. 
F  2MB  standard. 
:  1.44MB  disJtene  drive.  30MB 
IDE  hard  drive. 

VMn:  Paper  white  VGA.  non-glare 
CCFT  backlit  LCD.  32  grey  shades. 
Supports  external  monitor. 

Call  for  information  on  our  60MB  hard 
drive  model. 


Intel 

80386SX  running  at  20  MHz.  Supports 
80387SX  math  coprocessor. 
MaMiy:  1MB  standard 
StoigK  1.2MB  OR  1.44MB  diskette 
drive.  40MB  IDE  hard  drive. 
:  VGA  monochrome  display. 


$1,199 

LEASE:  AS  U»W  AS  t6WM(>NTH. 

STJUHMUD  CONRGUMTIM 
Mknvracanar  and  Miki  Um±  Intel 
80386SX  running  at  16  MHz.  Supports 
80387SX  math  coprocessor. 
!  1MB  standard. 
:  VGA  momKhrome  display. 
:  I  44MB  diskette  drive.  40MB 
IDE  hard  drive  Additional  options  avail- 
able. Please  call  for  details. 

Call  for  information  on  <xir  286/N  Lo* 
ProTile.  Network  Station,  starting  at  $949. 


$3,399 

UU.SE:  AS  Un  AS  $II2/M<)^NTII. 

STMDMn  COHRGUUnM 
MkraprtOHtar  ad  IMi  iMrt:  Intel 

80386  running  at  33  MHz.  Supports 

80387  or  Wcitck'"  3167  math 
coprocessors. 

:4MB  standard. 
;  1.2MB  OR  1.44MB  diskette 
drive.  110MB  IDE  hard  dnve 
VHm:  VGA  monochrome  display 

Call  for  information  on  <xir  386/25 
Desktop 


$7,299 

LEASE:  AS  U)W  AS  »iaVM()NTH. 


:  Intel 

80486  tunning  at  33  MHz.  Supports 
Weitek  4 167  math  coprocessor. 
y:4MBsundard. 
:  1.2MB  OR  1.44MB  diskene 
dnve.  200MB  IDE  hard  dnve.  EISA 
caching  SCSI  controller  available. 
( VGA  monochrome  display. 


VITKNTKIN: 
Imm-  i>  >|H-<'iul  ol'fiT  >"  hi};  it  wmi  l  fit  mi  llii^  \in>ii: 
T.I  lliul  oiil  v*lial  it  i>.  .  all  ii«  Ii.ll-lr.-.-  at  K( M (.Bl K l-KK.'.l I 


Intel 

80486  running  at  25  MHz. 
r  2MB  standard. 
;  I  2MB  OR  1.44MB  diskene 

drive. 

WiM  VGA  monochrome  display. 
Call  for  Information  on  our 
SL  t«6 1  pKrndr  Parkajp-  and 
additional  options. 


$7,699 

U':ase:  as  urn  as  si9ivm()Nth. 


:  Intel 

80486  running  at  33  MHz.  Supports 
Wfcitek  4167  math  coprocessor 
f.  4MB  standard. 
:1.2MB  AND  1.44MB  diskene 
drives.  200MB  IDE  hard  drive.  EISA 
caching  SCSI  controller  availaMe. 
:  VGA  monochrome  display. 


r3aM3 

$4,399 

LFJtSE:  AS  UW  AS  tUl/MONTH. 
Call  for  additional  specifications. 


•  30-Day  Money  Back 

•  24  Hour  Tlrfl- Free, 

Guarantee 

On  C«ll  Tlxjhnlcal 

•  1-Year  Limited 

Support 

Warranty 

•  On-Slte  Service 

Options  .xno  Cu&tom  Configurations 

•  Iliii-<1  Oiiv.--.  ni>.k.itf 
tiiul  Optk'iil  Di'ivfH 

•  .\Umimm-.v  KxptinHlon 


\'(;.\  unci  SuptT  \  (;.\ 
M(  iiiitoi-s 

.VIdltl.iiiiil  Options 
Aviiilal>U'()n  .Ml 
K\'Kti»nis.  Pl(*iis4>  ( 'nil. 


CIRCLE  312  ON  READER  SERVICE  CARD 


Dimensions:  7.5  x  ').75  x  .25"- 


Speed:  20  wptii 


200  pages  ol 
non-expandable  mcmor) 


No  leasing  plan  available. 


Multiple,  non-glare, 
iiper-white  screens 


Wfe  FOUND  A  NOTEBOO 
THAN  THE  NEW  20  M 
Wfe'RE  ^riLL  LOOKING  FOR  O 


As  vou  can  see.  there  are  few  nolt-lxHiks  more  aiTorilahIt' 
than  the  new  20  MHzTandon  NB/386sx.  Tliat  s  l)c<  ausc  our 
new  notebook  s  only  $3,495.  a  price  thuusanils  of 
dollars  less  than  most  other  computers  in  its  class. 
And  in  addition  to  great  savings,  yon  get  a  superi- 
or, full-functioning  computer  w  ith  standard 
features  that  arc  options  on  most  other  n()tel)<K)ks. 

The  ready-lo-go Tandon  NB/386sx  boasts  th<-  20  Mil/ 
Intel*  80386SX  processor,  the  highest  level  of  |)ower  vou 
can  get  in  a  battery-powered  notebook  tcnlav.  But  that  s  just 
for  starters.  You  also  get  a  3()MB  IDK  hard  dri\e  and  a  3..")" 
internal  floppy  drive.  2  VI Bs  of  niemor\  expandable  to  a 
whopping  l6MBs.  and  three  hours  of  batter\  life.  Not  bad 
for  a  6.5  lb.  machine  small  enough  to  fit  on  this  page. 

The  NB/386sx  is  extremely  versatile.  t(M).  It  has  one  par- 
allel port  and  two  serial  ports.  So  you  can  plug  into  a  large 
combination  of  devices  like  a  printer,  mouse,  graphic  tablet 
or  modem.  At  the  office,  you  can  connect  up  to  an  external 
monitor  and  keyboard,  or  even  communicate  w  ith  your 


IMMfi:DI/YrE 
UKLIVERY 
AVAIL.  VBLE. 


companvs  larger  computers. 

And  while  the  Tandon  notebook  may  be  extremely  small, 
its  extra  large  9  im-h.  non-glare  VGA  displav  makes 
even  the  most  com|)lex  graphics  easy  to  read.  The 
paper-white  screen,  specially  designed  to  reduce 
eye  strain,  provides  a  sharp,  bright  image  using 
tri|)le  super  twist  \X'.\)  techiiolog). 
Of  course,  with  any  Tandon  Computer  you  also  get  the 
su|)port  you  expect  from  a  $400  million  corporation.  I'rompt 
deliver\.  a  one  vi-ar  limite<l  warrantv.  and  helpful  toll-free 
tech  support.  We  even  olfera  special  leasing  program.  And  if 
for  ativ  reason  vou'n-  not  |»leased.  vou  get  a  lull  refund  with- 
in the  first  ,30  days. 

So  if  vouVe  interested  in  a  great  little  portable  computer 
with  desktop  perforinan<-e.  <'ali  us  twiav  about  the  new 
Tandon  N  B/386sx  or  the  Tandon  N  B/.386sx.  Model  60  with 
a  6()MB  hard  driv.-.  for  only  $3.W5. 

There  are  c  ither  w  ays  to  save  thousands  of  dollars  on  a  note- 
book, but  just  none  quite  as  practical. 


Cl 


iterial 


Dimensions:  8.5  x  11  x  2.1- 


Spml:  20  MH/. 


$3,495 

Lrasc:  As  low  as  $123/month 


Non-glare,  paper-white 
VGA  screen 


2  MBsof  memory 
xpandable  to  16  MBs 


K  WITH  A  BETTER  PRICE 

Hz  TANDON  NB/386sx. 

NE  WITH  BETTER  FEATURES. 


^^Tandon  moves  to  the  head  of  the  class 
when  you  compare  Notebook  features  you 
get  for  the  dollars  spent.99  iiu.-.  \/„r,/i  /"•'; 


Tudon  I\B 
SII6ax/20 

CoauHMiLTE 
MWSO 

TJ.TravefaBate 
SOM 

Max  KAM 

KiMli 

f)MB 

Ha«-  RAM 

2MU 

2MH 

2MB 

1  lani  1  )rivc 

30Mli 

3()M» 

20MB 

Hard  l)ri\'<> 
Option 

6(>MB 

WIMB 

4()/W)MB 

Si-n-cn 

n(;a 

\(;a 

\(;a 

Diniensionsi 

8.o"l)x 
x2.l"ll 

x2.2"ll 

8..v'i)x  n"i, 

X  l.8"ll 

^rifilit 

().:>  II.. 

II,. 

II.. 

Price 

$8,498410 

96,499.00* 

$8,499.00* 

•l.iM  (irir.  ,  |,ulili-li.nl  \,\  ll.inl  I  j.  c..  ll.  w  rK.  \l.  \..  .I.iiiii.in..  I''*! 
Xi'liiiil  iIi'jIit  (iriirs  ina\  vun. 


•  34  H<Hii  'll)ll-Kix>f.  On 

CIiiainnUM- 

Can  'Itfhnktil  SiipiKift 

•  l-^(-ai' I.iniitc<l 

•  Lt'jLsinK  l»ix)).ji"ani 

WiuTJiiily 

.^\Hilal>le 

To  ORDEn  DiRExn;  call  now: 

800-800-8850 

FAX  805-529-8408 


TwdDii  mmm  In  i»«  » iwiid  ipmimuw  mUat  notee  Twain  4«6.  Tawon  306  suasa  SL  486  LT/286 
lT/3agn  3Mbi/N.  mm.  m/ma  imam  lam  3K,  Imtm  Torn  486.  PmmPasto  MuitiCAOC  and  MAT  are 
nommta  al  Tvdon  CoinnDon.  MM  is  a  ragskrad  ttademarti  of  traoi  Conxifattor  AJI  otfwi  [xooucts  or  sencss  are 
KfenMed  by  ffK  ndenwlts  or  service  marks  ot  mer  respecDve  compams.  Lease  terms  vary  trr  system. 
CI991  Tandon  CorporaDon  MooriJadi.  CA 


CIRCLE  508  ON  READER  SERVICE  CARD 


Cc| 


SL486/25 


l£)u  don't  nee 

TO  FIGURE  T 

An  offer  this  special  speaks  for  itself.  InteOTated  AT)  chip  for  greater  interpretation  and  re- 

Simply  put,  you  get  a  486'*'  Wl  for  alx>ut  the  price  you'd        lial)ility.  Then  we  added  the  Tandon  >lemory  Mapper, 


pay  for  a  386'*'.  And  there's  a  lot  more  to  this 
deal  than  just  an  outstanding  price.  There's  also 
an  outstanding  slimline  computer. 

To  start  with,  we  used  the  Intel*  80486  chip 
with  its  built-in  numeric  coprocessor  and  8k 
memory  cache.  The  cache  provides  faster  mem- 
ory reads  and  the  coprocessor  handles  even  the 
most  difficult  calculations  with  the  utmost  speetl. 

Then,  to  help  maintain  the  power  of  a  big 
machine  in  a  litde  package,  we  designed  it  witli 
a  Tandon  exclusive  called  the  PowerPoster'*'. 
It's  an  intelligent  write  buffer  that  accelerates 
most  write  operations  to  RAM  at  four  times  the 
rate  of  unenhanced  486"s. 

To  empower  this  slimline  even  more  we  incorporated 
another  Tandon  feature.  Our  exclusive  MIAT'  *'  (Mapper- 


TuikIoii  si.  1H((/2.'>  Sliiiiliiif 
SI'KCIAI.OIIKH: 

$2,999 


•:«)-r)n.v  N!<iin'>-  HjK-k 

<  iUtll**II»ti'** 

•u  j  n<Hir'n>ii-Fi\H-. 

On  C  all  Ilx  hiiit  111 
Siip|M>rl 
•  l-M-nr  L.irniu-<1 

Wiii'ninl.v 
•Oti-Siti-  S<-rvk  i' 


which  provides  Flex  Shadowing  of  RAiM  for 
faster  processor  performance.  Together,  these 
innovations  help  to  give  you  one  fast  machine  in 
one  attractive  slim  case  for  one  really  low  price. 

Of  course,  witli  any  Tandon  Computer  you 
also  get  the  sup()ort  you'd  expect  from  a  $400 
million  companv  with  15  vears  of  experience. 
Like  prompt  delivery,  a  one  year  limited  war- 
ranty, on-site  service,  and  helpful  toll-free  tech 
supt)ort.  We  even  offer  a  special  leasing  program. 
Ann  if  for  any  reason  you'm  not  pleastil.  you 
can  get  a  full  refund  within  the  first  30  days. 

So  if  you're  looking  for  a  high  powered, 
low  profile  machine.  <all  about  the  Tandon  SL 
4«6/2S  Slimline.  With  a  price  like  $2,999,  it's  not  had 
to  figure  out  why  you  better  call  fast. 


Cl 


$2999. 


D  A  COMPUTER 
HIS  ONE  OUT. 


THE  TANIX)N  UPG«Ar«:  PACKAGE  OT-PER* 
AVAJUABLE  FOR  JUOT  •lOOO. 
Includes:  llOMB  I  lard  Drive 
VGA  Color  Mcnltor  (a40x480  Rmnlutlon) 
Mlcroaoft*  Windows™  a-O/Mouse 
*Availal>lc  imlv  with  ruiiiioii  SI.  lH()/2.'j  svstpms. 


I SL 186/2S:  •  l>ri.f  ill. 
systrm  uniu  2MB  RAM,  1^  or  1.44MH 
disketle  driw,        monochmme  nioniliir. 
{(Ml  video  card,  keyboard,  pow<!r  wird, 
Tandon  MS-IX)S  software  and  manual,  op- 
erating and  inKtallaliiin  manual.  •  Opdons 
1MB  or  2MB  memory  upgrade-  kits  addi- 
tional 1.2MB  arul  l.'14Mii  dbikiile  drives: 
I lOMB  or  2(N)MB  IDK  hard  disk  drives: 
VGA  and  Super  VGA  color  monitors. 
2400  baud  modenus  network  canLs.  la-ser 
printers  Mi<TiMoft*  W  indows'"  3.0  am\ 
serial  mouse.  Ad<liti<>nal  options  arMl  Si-a- 
tuns  an-  availal>lc.  ( Jill  for  dctafls  on 
oar  famflj'  ofSBmBae  cooiputerB. 

CnCXE7440N 


Options  .vnd  Ci;stom  Configurations 

\Xi.\ 


•Hiiixl  Dflws.  Diskettt' 
and  Opilcnl  Drives 

•  .M<xU'niH 

•  Mi"rj«M".v  Hxptinslon 


•  VGA  and  Supci 
Monltcjrs. 

•  .Vdclltlonnl  Options 
.\\-HllabU-On  .Ml 
S>>4t<>ms.  PU-tiHt>  Call. 


To  ORDER  DIRBCrr,  CALL  NOW: 

800-800-8850 

FAX  805-529-8408 

Tindon  naerm  Vc  rlghl  to  amend  speoflcations  wfthoiA  notice  Tandon  486.  Tandon  386.  SL386sl.  SL  486.  LT/2e6. 
LT/386BS.  386sjyN.  286/N.  TanOon  Tower  386.  Tyidon  Tower  486.  Powerf^oster  MuDCAOC  and  MIAT  are  (rademarte  ol 
Tandon  CaporaBon  inM  a  a  regsmd  trademarii  are)  486  and  386  are  tradsruffes  ol  Intel  ConxnMon  Al  other  ptoducb  or 
serves  are  Ktondfied  by  Oie  trademarte  or  servce  madts  of  Dier  respectm  companes  OI991  Tandon  CorporaBon,  UoorparV. 
CA.  Leasng  terms  vary  by  system 

REAOB)  SERVICE  CARD 


Cc) 


Snip  snip  here. 


After  trimmiii"  the  size  of  Our  Dt'sktojt  .586  |)cr>i<)nal 
computer,  we  did  the  same  to  its  priee.  The  result  is  the 
Tandon  SL  386sx/20  Slimline. 

And  aith()U<;h  it's  a  eompaet  machine,  we've  made  sun 
it  can  still  pack  a  wallop.  We  use  th«'  I  ntel 
80386SX  chip  witli  fuU  32  bit  internal  |)ro- 
cessing  power,  so  it  will  nin  all  ol  your  exist- 
ing applic<itions  faster.  And  its  386  instniction 
set  lets  you  take  full  advantage  of  advancefl 
multitasking  software  and  applications.  Not 
bad  for  a  machine  just  five  inches  tall. 

But  we  didn  t  slop  then*.  To  supply  you  witli  a  higher 
level  of  systems  integration  we  also  gave  this  sle«'k  pack- 
age our  proprietary  MIAT'^'  (Map[)er-hitegrated  AT) 
chip.  So  you  get  a  reiluced  chip  count  as  well  as  in- 
creased relial)ility. 


•  30-Day  Money  Back 
Guarantee 

•  24  Hour  TIM  1-Fiw. 
On  Call  Tl^chnlcal 
Support 

•  1-Ysar  Limited 
WtuTanty 

•  On-site  S«-vlce 


And  finallv.  we  design  and  eiigine<'r  all  of  our  own 
systems.  This  results  in  outstanding  features  like  a  built-in 
diskett«-  drive  and  hani  disk  controlk-rs  on  the  mainlM)anl. 
You  also  get  two  serial  [)orts  and  one  |)arallel  port. 

Of  cours<'.  w  illi  any  Tandon  computer  you 
get  the  support  you  d  exiM-cl  from  a  company 
with  over  I.')  years  of  ex[M'rience.  Like  helpful 
24  hour,  on  call  te<  hnical  support.  On  site 
service,  if  you  ever  iuhhI  it.  A  one  year  limited 
warrantv.  A  30  dav  no  questions  ask<*tl.  full 
refund  policv.  Kven  a  spe<  ial  leasing  [)n)gram. 
So.  if  you're  interested  in  a  high  powered,  low  |)rolile 
computer  at  an  outstanding  price,  call  us  tcnlay  alniut  our 
Pandon  SL  38()s,x/2()  Slimline.  Or  for  even  mon*  power, 
ask  alMMil  our  SI,  486/2')  Slimline.  Both  an*  pnntf  it 
diM'sn'l  always  take  a  lot  of  machine  to  get  a  lot  of  machine. 


ll 


landon  SL  386sx/20 

Now 
$1399 

Lease:  As  low  as  $114/monlh. 


Snip  snip  there. 


Tandon  SL  S86sx/20  •  I'ritv  iiicliKli-s  sysU  iii  unit.  IMIi  \{  \M. 
40Mini)KlMnlilri\('.  1.2  or  l.l-nilMi>k<  tt<  <lri\r.\i;  \  iikukk  ImiiiK- 
monitor.  U>-I>il  vidmrunl.  ki'vlHuinl.  powiTconl.  o|M'rjtiti<:unil  iii!4ul- 
lution  niiiMiiul.  *  Options:  IMIi  uiid  2MI{  iiic-niorv  ii|i;;raili'  kit>: 
Mi«T()(i«»h'  ^^iimIows'"  .'{.(I  ami  s<'rial/l>iis  iiioiim-:  uililitioiuil  I.2MU  ami 
l.44MKilisk.tt<-ilrivi-s:llllMKor2(Ml\llill>i:iianl<lisk>lriN.>:\<;\ 
ami  .*^ii|H'r  V(i  \  color  iiioiiilors.  K(I!<K7S\  iiialli  cTipriK'csMir.  2  UHI  liaiiil 
lliiMlrni^.  network  i-anls.  I;is<t  |»riiiti'rH.  TaiMlofi  MS-I  M  )S  >i>flwan-  .mil 
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TECHNOLOGY:  IT'S  ALL  IN  THE  ATTITUDE. 


MIS  Director 

Third  Degree  Blac  k  Belt 
Hates  errors.  Likes  speed. 
Cardinal  modem  user. 


Fast,  Error-Free  Modems  By  Cardinal 

We  share  your  attitude  about  technology. 
The  real  reason  for  technology  is  to  make  your  job  easier. 
To  give  you  the  time  to  do  what  you  like  to  do.  That's 
what  you  expect.  And  it's  why  Cardinal  creates  original 
technologies  that  deliver  beyond  your  expectations. 


All  Cardinal  modems  use  proven  technology  -  MNP* 
Class  1-5  error  correction  and  data  compression  -  to  achieve 
quicker,  error-free  communications.  Some  models 
have  the  capability  designed  right  into  the  hardware.  For 
others,  we  use  our  own  unique  FLASHlink"  software.  That 

means  every  Cardinal  modem  can  boost  exchange  rates 
up  to  two  times,  and  our  new  V42  Series  up  to  four  times! 


Proven  technology.  Original  designs.  Superior 
performance.  Made  in  our  own  factory 

right  here  in 
the  USA. 
They're  all 
part  of  the 
Cardinal  attitude. 


For  more  information 
about  Cardinal's  full  line 
of  modems,  or  any  of  our 
other  computing  products, 
call  your  local  dealer  or 
(800)  253-0187  today. 
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SEE  US  AT  BOOTH  #1322  AT  SPRING  COMDEX 
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Cardinal, 


Where  Originality  In  Technology  Begins. 
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486/25:  Newly 

Affordable  Power 

by  M.  David  Stone 

Once  the  hottest  chip  on  the  block,  Intel's  25- 
MHz  i486  has  dropped  a  notch  in  relative 
^^^^H  positioning  since  we  last  looked  at  486/25- 
based  PCs.  Now  the  486/33  takes  on  the  most  power- 


The  only  thing  better  than  a  fast  PC  is  a  fast, 
reasonably  priced  one.  25-MHz  486s  nearly 
fit  the  bill.  For  just  15  to  25  percent  more 
cash,  you  can  get  about  10  to  15  percent 
more  performance  than  with  a  386/33. 

as  top  dog — it's  also  lost  its  stratospheric  price.  And  it's 
gaining  a  claim  on  a  more  mainstream,  though  still  high- 
end,  audience. 


greedy  desktop  and 
network  applications. 
But  in  ratcheting  down 
one  notch,  the  486/25 
has  not  just  lost  its  claim 
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When  PC  Magazine  first  looked  at  the 
25-MHz  486  (see  "The  First  24  486/25 
PCs:  Giant  Step  or  Stepping  Stone?"  PC 
Magazine.  September  11, 1990),  we  sug- 
gested that  it  was  only  the  first  step  to 
higher  power.  After  all,  we  reasoned,  the 
price-is-no-object  crowd  would  certainly 
buy  the  33-MHz486s  that  were  appearing 
even  then,  while  the  performance  differ- 
ence between  386/33  and  486/25  didn't 
justify  the  price  gap  for  those  who  didn't 
need  the  486's  built-in  math  coprocessor. 

In  our  tests  of  85  486/25  systems  to 
date  (including  the  19  EISA,  40  ISA,  and 
3  MCA  systems  in  this  overview  and  the 
next),  we  see  an  average  performance 
difference  between  the  386/33  and  486/25 
of  about  roughly  1 0  to  15  percent  on  PC 
Magazine  Labs'  Instruction  Mix  bench- 
mark tests. 

Compared  with  this  performance  boost, 
the  price  gap  between  similarly  equipped 
386/33-  and  486/25-based  systems  seemed 
unreasonably  high  when  we  first  looked 
at  486/25s:  typically  about  a  third  more 
for  otherwise  identical  systems  from  any 
given  vendor.  The  bottom  line:  For  the 
standard  486/25  configuration  we  u.se  in 
the  current  overview — which  includes 
8MB  RAM.  a  200  to  300  MB  hard  disk, 
and  VGA  or  Super  VGA  video  subsys- 
tem— you  would  have  had  to  pay  about 
$5,000  nine  months  ago,  compared  with 
about  $3,700  for  a  386/33  from  the  same 
vendor. 

A  BETTER  BUY 

The  486/25  is  a  more  reasonable  choice 
now  than  when  it  first  hit  the  market. 
Performance  hasn't  changed,  of  course, 
but  the  prices  are  falling  even  faster  than 
usual  in  this  predictably  deflationary  in- 
dustry. 

For  most  vendors,  486/25-based  com- 
puters today  cost  less  than  similarly 
equipped  386/33-based  computers  did  in 
mid- 1990.  Gateway  2000,  for  example, 
whose  system  we  looked  at  in  our  last 
overview,  will  .sell  you  a  486/25  system 
today  for  $200  less  than  the  identically 
equipped  386/33  would  have  cost  you  last 
year. 

Just  as  important,  the  extra  money 
you'll  pay  fora486/25  is  now  more  in  line 
with  the  additional  performance  you'll 
get.  Some  vendors  still  charge  a  35  per- 
cent premium  for  the  486,  but  a  1 5  to  25 
percent  difference  is  more  common.  Given 
the  generally  lower  prices,  that  difference 
often  translates  to  a  relatively  small  $400 
to  $500.  That's  well  below  Intel's  current 
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25-MHz  486-BASED  PCs:  INDEX 
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review  (Issue 
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and  page  number) 
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1.42 

101 
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price  for  a  33-MHz  80387  coprocessor. 

Clearly,  you  should  consider  a  486/25 
if  you  need  the  on-board  math  coproces- 
sor for  heavy-duty  number  crunching  or 
CAD/CAM  applications.  Of  course,  your 
software  must  take  advantage  of  the 
coprocessor;  many  programs  ignore  it 
altogether.  Others,  notably  Lotus  1-2-3, 
will  recognize  a  coprocessor's  presence 
but  generally  won't  improve  performance. 
Still  others,  such  as  AutoCAD,  can  use  the 
coprocessor  to  speed  calculations  and  give 
fa.ster  performance.  But  at  this  level,  you 
may  be  able  to  justify  the  price  even  if  you 
don't  need  the  coprocessor. 

The  486/25's  new  lease  on  life  comes 
at  least  partly  courtesy  of  Intel's  pricing  of 
the  chips  themselves.  In  May  1990,  In- 
tel's price  for  the  486/25  was  $800.  In  the 
first  quarter  of  1991,  that  price  fell  16 
percent,  to  $671.  Over  the  same  time 
period,  the  price  on  the  386/33  dropped 
only  6  percent,  from  $227  to  $214. 


NEW  CHIP  ON  THE  BLOCK 

The  486/25  may  lose  out  on  a  price-per- 
formance basis  to  Intel's  new  20-MHz 
486SX — and  sooner  than  later  (see  the 
sidebar '  '486SX:  One  Step  Forward,  Two 
Steps  Back").  Basically  a  20-MHz  486 
without  an  on-board  coprocessor,  the 
486SX/20  will  carry  a  retail  price  of 
$269— little  more  than  the  386/33.  But 
Intel  claims  the  new  chip's  performance 
will  be  closer  to  the  486/25  than  to  the 
386/33.  In  fact,  for  32-bit  operations.  Intel 
says  the  486SX/20's  performance  will  be 
equivalent  to  a  386  chip  running  at  45 
MHz.  If  system  prices  parallel  chip  prices, 
then  486SX/20-based  systems  should  sell 
for  little  more  than  386/33-based  systems. 
At  least  four  systems  are  already  avail- 
able: See  our  First  Looks  reviews  of 
486SXs  from  AST,  ALR.  American  Mi- 
tac,  and  IBM  in  this  issue. 

When  judging  the  486/25,  remember 
that  the  performance  gains  we  measure 


aterial 
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are  far  more  conservative  than  Intel's 
claims.  Intel's  numbers  assume  heavy 
reliance  on  32-bit  operations,  while  the 
PC  Labs'  benchmark  tests  give  greater 
weight  to  16-bit  operations.  The  perfor- 
mance difference  you  actually  see  in  real- 
world  use  will  depend  on  the  software  you 
use.  Relatively  few  programs  take  advan- 
tage of  32-bit  operations,  though  Auto- 
CAD, for  example,  does.  And,  Intel  points 
out,  so  will  the  32-bit  version  of  Windows 
that's  still  a  year  or  two  off. 

Even  if  you  accept  Intel's  higher 
numbers,  note  that  processor  speed  is 
largely  irrelevant  for  many  operations. 
For  example,  reading  from  and  writing  to 
disk  involves  your  disk  drive  and  control- 
ler more  than  your  processor.  And  in 
many  applications,  greater  processor  speed 
will  matter  far  less  than  a  faster  drive  or  a 
caching  controller. 

In  judging  price  and  performance  for 
the  current  crop  of 486/25s,  you'll  have  to 
make  allowance  for  the  buses  in  each. 
Note  that  we've  included  EISA,  ISA,  and 
MCA  systems  in  this  overview.  In  fact, 
for  those  companies  that  sent  us  both  an 
EISA  and  ISA  system,  we've  covered  the 
two  in  the  same  review,  comparing  them 
point  for  point. 

PICK  YOUR  PRICE 

The  direct  comparison  will  be  particu- 
larly helpful  if  you're  not  already  com- 
mitted to  a  specific  bus.  You'll  be  able  to 
compare  the  current  status  for  each  bus, 
with  current  prices,  performance  meas- 
urements, and  trends  for  each. 

Prices  for  these  systems  fall  neatly  into 
four  categories,  based  on  the  16-bit  (ISA) 
and  32-bit  (EISA  and  MCA)  bus  types 
and  the  two  distribution  channels.  For 
EISA  and  MCA  systems  sold  by  dealers, 
list  prices  for  a  system  with  8MB  of  RAM , 
a  2(X)MB  hard  disk,  and  a  color  Super 
VGA  display  range  from  about  $6,000  to 
over  $13,000.  With  a  typical  25  percent 
discount,  that's  roughly  $4,500  to  $9,800. 
Prices  for  mail-order  EISA  systems  fall 
well  inside  that  range,  at  about  $6,500  to 
$7,8(X).  (In  either  channel,  the  average 
selling  price  is  roughly  $7,(X)0.) 

As  you  would  reasonably  tend  to  ex- 
pect, ISA-based  systems  generally  cost 
less — roughly  $4,2(X),  regardless  of  the 
distribution  channel.  For  those  systems 
sold  through  dealers,  virtually  all  list  prices 
range  from  about  $5,500  to  $7,600,  yield- 
ing street  prices  that  are  likely  to  run  from 
$4, 100  to  $5,700.  Here  too,  the  mail-order 
prices  are  more  tightly  grouped;  they  run 
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from  roughly  $3,700  to  $4,600. 

For  vendors  that  offer  a  choice  of  buses, 
the  price  difference  between  the  two 
models  ranges  from  only  $1,0(K)  to  $2,500, 
substantially  lower  than  the  average  dif- 
ference between  the  two  buses.  This  ap- 
parent discrepancy  would  disappear  if 
more  vendors  offered  both  EISA  and  ISA 
systems.  However,  few  offer  that  choice, 
and  the  ones  that  sell  EISA  systems  tend 
to  do  so  only  at  the  high  end  of  the  EISA 
price  range. 

Even  the  $  1 ,000  to  $2,500  gap  is  mis- 
leadingly  large,  widened  by  differences  in 
our  configuration,  such  as  our  acceptance 
of  caching  disk  controllers  in  both  EISA 
and  MCA  systems. 

MASTERING  THE  BUS 

One  benefit  of  the  32-bit  data  path  is  the 
ability  to  take  advantage  of  bus  master- 
ing— a  technique  that  increases  system 
efficiency  by  letting  a  card  take  control  of 
the  system  momentarily.  The  16-bit  ISA 
data  path  has  limited  bus-mastering  capa- 
bility, but  it  allows  only  one  bus  master 
card,  so  the  feature  is  seldom  used.  Since 
EISA  and  MCA  buses  will  let  you  put  a 
bus  master  card  in  every  slot,  cards  can 
take  advantage  of  the  feature  without  risk- 
ing interfering  with  each  other. 

Because  most  EISA  bus  master  disk 
controllers  also  include  an  intelligent 
cache,  we  allowed  these  systems  to  in- 
clude caching  controllers  with  up  to  1MB 
of  RAM  on  board.  With  ISA  systems,  we 
insisted  on  a  noncaching  controller,  with 
one  exception.  The  $10,489  Cheetah  Gold 
425 's  minimum  configuration  includes  a 
512K  caching  controller,  and  the  vendor 
claims  that  the  system's  bus  is  designed  to 
optimize  that  card. 

Whether  EISA,  ISA,  or  MCA.  a  cach- 
ing controller  with  5 12K  to  1MB  of  RAM 
will  necessarily  add  several  hundred  dol- 
lars to  the  price  of  a  system.  UltraStor's 
Ultra-22C  caching  controller,  for  example, 
is  $895  with  512K  RAM.  compared  with 
$250  for  the  company's  noncaching  board. 

PERFORMANCE  ISSUES 

Caching  disk  controllers  also  have  an 
obvious  effect  on  disk  performance.  Not 
surprisingly,  all  of  the  EISA  systems  with 
bus-mastering  caching  controllers  easily 
outperformed  all  of  the  ISA  systems  with- 
out caching  controllers.  In  fact,  the  worst 
performance  for  a  caching  controller  on 
PC  Labs'  disk  access  test  was  far  better 
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The  25-MHz  486s  we  have 
tested  performed  our 
80486  Instruction  Mix 
benchmark  test  in  1 .44  to 
1.61  seconds.  While  this 
class  cuts  an  average  of 
1 2  percent  off  the  386  33 
timings,  the  fastest  386/ 
33s  perform  better  than  the 
slowest  486  25s.  On  the 
other  hand,  the  perfor- 
mance delta  between  the 
486/25S  and  the  486/33$ 
is  25  percent. 

These  charts  show  speed 
differences  between  processor 
classes,  from  the  original  IBM 
PC-XT  to  the  33-MHz  486  For 
each  class,  we  report  the  aver- 
age Instruction  Mix  benchmark 
lest  score  The  shaded  area 
represents  the  range  ol  scores 
for  the  25-MHz  486  PCs  we 
have  tested 
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than  the  best  performance  for  a  noncach- 
ing  controller  in  an  ISA  system.  A  more 
interesting  result  is  that  even  those  EISA 
systems  without  caching  controllers 
managed  to  outperform  almost  all  of  the 
ISA  systems,  and  in  some  cases  by  note- 
worthy margins. 

The  apparent,  though  by  no  means 
definitive,  conclusion  is  that  all  other 
things  being  equal,  the  EISA  bus  offers  a 
slight  performance  advantage  over  the 
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ISA  bus  when  paired  with  a  bus-master- 
ing controller. 

In  choosing  a  system,  though,  keep  in 
mind  that  most  EISA  benefits  are  still 
more  promise  than  reality.  In  particular, 
the  only  EISA-specific  cards  are  still  disk 
controllers  and  network  adapters.  And 
our  tests  show  that  a  16-bit  ISA  video 
board  can  perform  significantly  worse  in 


an  EISA  system  than  in  a  similar  ISA 
system  from  the  same  vendor.  EISA  may 
turn  out  to  be  the  way  to  go  for  the  future, 
but  it's  not  the  obvious  choice  yet.  And 
given  the  price  premium  for  EISA  sys- 
tems, the  ISA  bus  still  fares  better  than 
EISA  on  any  price-performance  rating,  at 
least  in  the  DOS  environment. 

Other  than  disk  performance,  our  tests 
show  no  patterns  at  all.  As  you  might 
expect,  processor  and  memory  results  were 
bunched  tightly  together  for  all  systems — 
EISA  or  ISA.  Much  the  same  comment 
applies  to  video  performance.  Our  tests 
also  show  that  at  least  in  the  single-user 
DOS  environment,  there  is  little  or  no 
performance  benefit  from  adding  expen- 
sive external  cache  to  the  8K  internal 
cache  of  the  486. 

REVIEW  CRITERIA 

As  already  indicated,  our  requirements 
were  slightly  different  for  EISA  and  MCA 
systems  than  for  ISA  systems.  EISA  and 
MCA  systems  could  include  a  caching 
controller.  ISA  systems  could  not,  unless 
there  was  an  overriding  reason  for  the 
exception.  Nevertheless,  we  made  an  ef- 
fort to  keep  the  systems  as  closely  matched 
as  possible. 

In  all  cases,  we  asked  the  manufacturer 
for  a  production  unit  of  the  486/25, 8MB 
RAM,  external  cache  if  available,  a 
2(X)MB  to  300MB  hard  disk,  at  least  one 
high-density  floppy  disk  drive,  VGA  or 
Super  VGA  video  subsystem,  one  parallel 
and  two  serial  ports,  and  DOS  4.01  (or 
3.3).  Because  these  are  high-end  systems, 
we  did  not  require  an  FCC  Class  B  rating, 
which  denotes  acceptability  for  home  use. 

We  received  62  appropriate  systems 
from  52  vendors — so  many  that  we  chose 
to  divide  this  overview  into  two  parts.  In 
this  issue,  you'll  find  reviews  of  29  sys- 
tems, including  1 1  EISA  systems,  17  ISA 
systems,  and  1  MCA.  In  part  2,  we  will 
review  systems  from  American  Mitac, 
CUI,  IBM,  Industrial  Data  Systems,  In- 
sight, International  Instrumentation, 
KRIS,  Master,  Matrix,  Mega,  Micro 
Express,  National  Micro  Systems,  NCR, 
Novacor,  PC  Brand,  Peregrine,  Polywell, 
Reason,  S  AI,  Softworks,  Tangent,  Tenex, 
Touche,  Treasure  Chest,  Ultra-Comp, 
Unisys,  and  Zeos. 

Ten  vendors  said  that  they  were  ship- 
ping 486/25s  but  did  not  .send  us  produc- 
tion systems  before  our  deadline.  These 
included  Digital.  Eltech,  Maxtron.  Mem- 
orex  Telex,  Proteus,  SIA,  Tandon,  Tatung, 
Topline  Technologies,  and  Twinhead. 


0EyV  LOOK  FOR  TEST  RESULTS 


'  by  Bill  Machrone 

i.^.As  readers  continually  search  for  the 
i' perfect  PC,  we're  continually  search- 
ing  for  the  perfect  way  to  describe  it  to 
you.  This  issue  introduces  a  new  look 
f  for  our  benchmark  test  results.  Accom- 
panying  each  computer  review  is  a  high- 
low-average  graph  that  shows  the  fast- 
est and  slowest  times  we've  recorded  in 
a  product  category,  the  average  for  the 

•  group,  and  the  performance  of  the 
-  machine  in  question  against  the  group. 
.  We  present  instruction  mix,  memory 

.>  speed,  disk  performance,  and  video 

performance  in  one  compact,  easy-to- 
read  graph. 

In  the  new  graph,  colored  bars  show 
'  the  range  of  performance  within  a  prod- 
.  uct  category,  and  arrows  indicate  the 
actual  performance  of  each  machine 
:  against  the  group.  The  graphs  also  show 
the  relative  differences  between  tests. 
.  For  example,  processor  speed  varies 
..little  among  machines  in  the  same  cate- 

•  gory,  while  video  and  disk  performance 
show  the  broadest  range  of  scores. 
Therefore,  you'll  see  a  short  colored  bar 
for  processor  scores  and  longer  bars  for 

^disk  and  video  scores. 

'.;  .V. -For  the  high-low-average  graph, 
we've  created  a  composite  number  firom 
our  standard  disk  performance  tests  and 
video  tests.  The  single  disk  test  number 
combines  the  DOS  large-record  and 
small-record  tests. 

We've  eliminated  the  BIOS  Disk 

.  Seek  test  because  many  high-perfor- 

'mance  disk  subsystems  ignore  seeks 
when  not  accompanied  by  reads  or 
writes  and  return  a  time  of  0  on  the  test. 
The  video  tests  are  heavily  weighted 
toward  16-  and  256-coIor  graphics 

V  rather  than  text  mode.  Note  that  these 
tests  bypass  the  manufacturers'  drivers. 


which  are  subject  to  frequent  changes 
and  updates.  They  test  the  actual  per- 
formance of  the  video  controller  and 
the  card's  interface  to  the  bus. 

THE  BIG  PICTURE 

We've  retained  our  trademark  3-D  bar 
graphs  and  replaced  our  two-dimen- 
sional bar  graphs  with  an  easy-to-read 
numeric  table  of  test  results.  The  2-D 
bar  graphs  that  previously  compared 
individual  machine  results  within  each 
testing  category  duplicate  the  informa- 
tion found  in  the  new  high-low-average 
graphs. 

The  3-D  chart,  more  than  any  other 
type,  depicts  the  shape  of  the  data  and 
allows  cross-comparisons  not  possible 
with  other  graphical  representations. 
We  don't  expect  anyone  to  pick  off  data 
points  from  the  3-D  graphs,  which  is 
why  we  provide  the  numeric  test  re- 
sults, too.  Rather,  the  3-D  bar  graphs 
highlight  exceptionally  good  or  excep- 
tionally bad  performance  within  a  group. 

We've  also  introduced  a  graph  that 
shows  the  range  of  instruction  mix 
scores  for  every  processor,  from  the 
original  8088-based  XT  to  the  33-MHz 
80486.  This  new  element  will  allow 
you  to  gauge  the  performance  gains  you 
can  expect  when  upgrading  to  a  new 
processor  level. 

We  think  you'll  find  our  new  pres- 
entation useful  in  isolating  and  analyz- 
ing the  performance  categories  that  are 
important  to  you  and  for  comparing  the 
performance  of  each  machine  to  its 
competition.  In  our  next  issue,  in  the 
conclusion  of  this  two-part  series  on 
486/25  PCs,  we'll  introduce  a  powerful 
new  graph  that  shows  the  relationship 
between  performance,  features,  and 
price.  ■ 
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SYSTEM  CONFIGURATION  AND  PERFORMANCE: 
A  GUIDE  TO  THE  GRAPHICS 


BENCHMARK  TESTS 


Tha  Bars 

Each  colored  bar  represents  the 
range  of  all  486/25  test  scores,  from 
fastest  to  slowest.  The  longer  the 
bar.  the  wider  the  range.  If  the  best 
score  is  more  than  twice  as  fast  as 
average,  an  upward-pointing  an'ow 
will  appear  atop  the  colored  bar. 

A  black  arrow  on  each  bar  repre- 
sents the  given  system's  position 
within  the  range.  The  higher  the  ar- 
row, the  better  the  performance.  If  a 
system  performs  more  than  twice  as 
fast  as  average,  the  black  arrow 
appears  at  the  top  of  the  bar,  point- 
ing upwards. 


TEST  RESULTS 


High  end  of  range 


The  Boxes 

A  normalized  score  appears  in  the 
box  below  each  colored  bar.  To  de- 
rive this  figure,  we  calculated  the  av- 
erage score  for  all  486/25s  reviewed 
in  PC  Magazine,  September  1 1 , 
1990,  and  June  11, 1991,  as  well  as 
those  to  be  published  in  the  June  25 
issue.  We  then  divided  this  average 
by  the  score  of  each  machine  In  turn 
and  multiplied  by  100. 

Thus  the  average  score  is  1 00;  a 
number  greater  than  200  indicates 
that  a  system  performed  the  test  in 
less  than  half  the  average  time:  a 
number  smaller  than  50  indicates 
that  the  system  took  more  than  twice 
as  long  to  complete  the  test. 

A  table  of  actual  scores  accom- 
panies the  three-dimensional  bar 
charts. 


AVERMC 


INTERIOR  CONFIGURATIGN  DIAGRAM 


Cass  Options  include  desktop,  tower, 

mini-tower,  small-footprint,  and  slimline. 

Slots  The  number  and  length  of  cards 
represent  the  number  and  length  of  slots  on 
the  mothertx)ard. 

Drtvabay  A  hard  disk  face  plate  indicates 
external  access  to  a  bay.  Options  include  firi^- 
height,  half-height,  third-height,  and  3.5-inctt,%i* 

"IS-, 

Floppy  disk  drive  A  face  plate  indicates  th^ 
either  a  1 .44MB  or  1 .2MB  floppy  disk  drive  . 
was  Installed  in  our  tested  system. 


lili 


We  did  not  review  systems  previously 
tested  in  PC  Labs  unless  the  vendor  had 
made  a  substantial  change  since  the  ear- 
lier review  was  published.  Club  AT's 
Hawk  II,  for  instance,  closely  resembles 
the  one  reviewed  in  our  September  1 1 . 
1990,  issue.  However,  the  company  has 
made  motherboard  changes  that  we  con- 
sidered significant  enough  to  warrant 
reviewing  the  unit  as  a  new  system. 

PHYSICAL  FEATURES 

As  you  might  expect,  most  of  the  486/25s 
in  this  overview  are  targeted  more  as  file 
servers  than  as  desktop  PCs.  The  vast 


majority  of  units  in  this  review  came  in 
tower  cases  with  enough  drive  bays  for  a 
storage-hungry  network.  Desktop  .sys- 
tems, and  even  a  handful  of  small-foot- 
print systems,  are  available,  too — your 
decision  depends  mostly  on  how  much 
drive  space  you  need. 

The  smallest  number  of  bays  on  a 
tower  in  this  overview,  for  instance,  is 
five  half-heights,  a  variation  you'll  find 
on  two  EISA  systems.  At  the  other  ex- 
treme, one  unit  has  eleven  half-height 
bays.  Six  to  eight  bays  should  be  enough 
for  most  network  servers. 

Desktop  .sy.stems  show  far  less  vari- 


ation than  towers,  with  five  half-height 
bays  the  most  common  arrangement.  The 
smallest  number  of  bays  in  an  AT-style 
desktop  is  one  full-height  and  three  half- 
height,  a  near  equivalent  of  five  half- 
height  bays.  Naturally,  the  small-foot- 
print systems  offer  the  least  expansion 
room  and  usually  depend  heavily  on  3.5- 
inch  drives.  When  you  judge  the  value  of 
the  small  bays,  though,  keep  in  mind  that 
the  Quantum  3.5-inch  425MB  hard  disk 
made  its  PC  Labs  debut  in  this  overview, 
giving  this  form  factor  a  new  level  of 
clout. 

Just  as  important  as  drive  bays  for 
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486SX:  One  Step  Forward,  Two  Steps  Back 


by  M.  David  Stone 

Intel  is  set  to  introduce  a  new  chip  to 
split  the  difference  between  the  386/33 
and  486/25  in  price  and  performance. 
Best  described  as  a  486  without  a  math 
coprocessor,  the  486SX/20  is  priced  at 
$258.  That's  just  $52  more  than  Intel's 
current  386/33  price,  but  about  $540 
less  than  the  486/25.  And  although  it 
runs  at  a  slow  20  MHz,  Intel  claims  that 
the  486SX  will  outperform  the  386/33. 
Intel  has  always  billed  the  486,  or,  more 
formally,  the  i486  DX,  as  a  member  of 
the  386  family,  emphasizing  the  simi- 
larities rather  than  the  differences.  But 
the  486  is  more  than  a  386  with  an  on- 
board math  coprocessor. 

The  two  most  important  differences 
between  the  386  and  486  are  the  486's 
8K  internal  cache  and  its  more  efficient 
processing:  The  486  executes  all  in- 
structions in  fewer  clock  ticks  than  the 
386,  with  particular  efficiency  for  32- 
bit  instructions.  Also,  there  are  four 
additional  32-bit  instructions  in  the  486. 
In  the  DOS  environment,  we  find  the 
8K  internal  cache  is  enough.  And  al- 
though the  high  efficiency  for  32-bit 
instructions  will  affect  performance  for 
only  a  few  programs  now,  it  will  have 
an  increasingly  important  performance 
impact  as  more  programs  take  advan- 
tage of  the  32-bit  capability — including, 
for  example,  the  promised  32-bit  ver- 
sion of  Windows. 

For  the  potential  486  buyer,  the  ques- 
tion is  whether  the  486DX's  additional 
performance  features  are  enough  to 
make  paying  for  the  math  coprocessor 
worth  it  even  if  your  software  doesn't 
use  it.  That  question  is  even  more  rele- 
vant now  that  American  Micro  Devices 
(AMD)  is  prepared  to  release  40-MHz 
386-clone  chips  onto  the  market  en 
masse. 

The  486SX  is  Intel's  answer.  The 
new  chip  offers  all  the  features  of  the 
486DX  minus  the  on-board  coproces- 

expansion  is  the  number  of  open  slots. 
One  pattern  emerges  in  this  issue:  ISA 
systems  are  far  more  likely  than  EISA 
systems  to  have  five  or  more  slots  avail- 
able in  our  standard  configuration.  Most 
EISA  systems"  bus-mastering,  caching 
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sor.  And  in  case  you  change  your  mind 
about  needing  the  coprocessor,  Intel 
has  also  introduced  a  487SX  math 
coprocessor. 

Of  course,  a  20-MHz  486SX  system 
should  offer  slower  performance  than  a 
25-MHz  486DX,  but  the  difference  may 
be  less  than  you  expect.  Intel  claims 
the  486SX/20  will  offer  performance 
equivalent  to  a  45-MHz  386 — if  there 
were  such  a  chip. 

More  precisely,  going  from  a  386/33 
to  a  486SX/20,  Intel's  figures  show  a 
performance  boost  of  better  than  40 
percent.  But  remember  that  Intel  also 
claims  a  better  than  70  percent  im- 
provement between  the  386/33  and  486/ 
25.  Given  the  12  percent  speed  differ- 
ence we  measure  between  the  386/33 
and  486/25,  we  expect  to  find  an  im- 
provement closer  to  5  percent  on  PC 
Magazine  Labs'  Instruction  Mix  test. 
But  the  point  is  that  486SX  systems  will 
split  the  performance  difference  be- 
tween 386/33  and  486/25,  at  a  price  that 
is  likely  to  be  much  closer  to  that  of  the 
386/33  systems. 

Significantly,  we  found  several  com- 
puter vendors  that  plan  not  merely  to 
announce  486SX  systems  close  on  the 
heels  of  the  Intel  announcement,  but  to 
be  in  full  production  shortly  thereafter. 
And  there  will  be  several  486SX  sys- 
tems available  on  the  market  by  the 
time  you  read  this. 

One  last  note:  The  487  is  basically  a 
20-MHz  486.  Put  a  487  into  a  coproces- 
sor socket  and  it  becomes  the  processor, 
effectively  shutting  off  the  486SX.  A 
vendor  could  even  design  a  toard  that 
would  work  with  the  487  by  itself, 
according  to  Intel.  However,  given  that 
the  suggested  list  price  for  the  487  is 
nearly  identical  to  the  price  of  the 
486SX,  it's  not  clear  that  such  a  design 
would  be  the  most  cost-effective  solu- 
tion. As  always,  stay  tuned  for  further 
developments.  ■ 

controllers  don"t  offer  a  floppy  disk  con- 
troller on  the  same  card,  so  the  second 
controller  takes  an  extra  slot.  As  a  result, 
only  a  little  more  than  half  of  the  EISA 
systems — as  opposed  to  the  overwhelm- 
ing majority  of  ISA  systems — have  five 


or  more  slots  available  in  our  standard 
configuration. 

ESDI  VS.  SCSI  VS.  IDE 

The  most  popular  hard  disk  interface  seems 
to  be  changing  somewhat.  In  our  first  look 
at  486/25s,  the  overwhelming  majority  of 
drives  were  ESDI,  with  a  smattering  of 
SCSI.  IDE,  and  even  RLL  drives.  In  this 
overview,  we  find  a  new  pattern,  based  on 
the  sy.stem  bus.  Among  ISA  systems,  there 
is  a  close  balance  between  ESDI  and  IDE 
drives,  with  a  small  representation  of  SCSI. 
In  EISA  systems,  on  the  other  hand,  ven- 
dors chose  either  ESDI  or  SCSI,  as  bus 
master  IDE  drives  are  not  available. 

Another  important  difference  between 
ISA  and  EISA  machines  is  that,  as  a 
group.  EISA  systems  have  larger  maxi- 
mum memory  sizes — a  potentially  im- 
portant consideration  for  a  network  server 
or  for  non-DOS  environments.  Virtually 
all  EISA  and  MCA  systems  support  64MB 
or  more  of  RAM.  with  the  Dynamic 
Decision  Dynex  486  EISA  allowing  up  to 
96MB.  Most  ISA  systems  can  handle  up 
to  16MB. 

In  most  other  ways,  the  ISA  and  EISA 
systems  are  more  alike  than  different.  For 
example,  in  both  groups,  you'll  find  more 
systems  with  256K  maximum  cache  RAM 
on  the  motherboard  than  with  1 28K  maxi- 
mum or  less.  Only  the  ISA  systems  in- 
clude representatives  with  no  external 
RAM  cache  available,  but  that  may  be 
only  because  there  are  more  ISA  systems 
covered  here  than  EISA  systems,  yielding 
greater  variability. 
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Why  The  Best  Mouse  For  The  Mac 
Is  Your  Best  Choice  For  Windows: 


In  the  graphical  environment  of  the  Macintosh* 
our  Turbo  Mouse'  is  number  1  in  both  sales  and 
awards.  That's  why  your  choice  for  the  graphical 
environment  of  Wmdows  should  be  our  PC 
version:  Expert  Mouse? 

What  makes  Expert  Mouse  outshine  the  rest? 
Superior  optical  hardware  and  unique  software  are 

the  difference. 

One  button  lets  you  pull 
down  a  menu  or  open  a 
window.  The  other  button 
can  be  set  to  "click-lock" 
for  extended  selections 
like  automatic  scrolling. 
Press  both  buttons 
together  and  you  activate  our  special  "chording" 
feature.  Chording  gives  you  advanced  features, 
like  three-button  emulation,  without  the 
inconvenience  of  lifting  your  hand  off  the  ball. 


What's  more,  our  Custom  Control  Panel  lets  you 
adjust  both  acceleration  and  double-click  speed 
to  match  the  way  you  work.  It  even  lets  you  decide 
which  button  performs  what  function. 

Best  of  all  is  the  way  Expert  Mouse  feels  —  solid 
and  comfortable,  with  an  easy  ball  movement  that 
means  no  jumping  or  sticking. 

And  Expert  Mouse  is  100%  Microsoft  compatible. 
So  you  will  be  able  to 
run  all  your  favorite 
Windows  applications. 

Wmdows  can  make 
your  computer  a  lot 
easier  to  use.  Now, 
the  Kensington  Expert 
Mouse  will  make  it 
even  easier. 

For  a  free  brochure  and  the  dealer  nearest  you, 
call  800-535-4242.  Outside  the  U.S.4 15-572-2700. 

KENSINGTON. 
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EDITORS'  CHOICE 


•  Dell  System  425TE 

Of  the  29  ISA,  EISA,  and  MCA  486/ 
25  PCs  reviewed  in  this  issue,  only 
one,  the  Dell  System  425TE,  earns 
Editors'  Choice.  Seven  other  systems, 
however,  deserve  an  honorable 
mention  for  their  combination  of 
features,  price,  and  performance: 
EISA  PCs  from  ACMA,  Austin,  and 
Hewlett-Packard,  and  ISA  systems 
from  ACMA,  Club  American 
Technologies,  and  Dataworld. 

You  don't  have  to  pay  dearly  for 
EISA  when  the  $7,818  Dell  System 
425TE  provides  everything  a  file 
server  should  have  (including  the 
8MB  of  RAM,  210MB  IDE  hard  disk, 
and  VGA  display  that  we  required  of 
ail  systems  for  our  standard 
configuration).  With  its  built-in  I/O, 
VGA,  and  IDE  hard  disk  circuitry,  the 
highly  integrated,  Dell-designed 
motherboard  has  plenty  of  room  for 
expansion.  This  system  al.so  comes 
with  the  most  spacious  case  we've 
seen,  which  allows  room  for  1 1 
drives.  Dell  is  actively  pursuing  the 
server  market;  by  the  time  you  read 
this  review,  the  company  will  be 
selling  a  drive  array  option  to 
compete  with  Compaq's  Systempro. 
Dell's  PCs  are  priced  somewhere 
between  clones  and  machines  from 
top-tier  vendors,  but  most  important, 
the  Dell  System  425TE  is  a  reliable 
EISA  tower  from  a  company  with  a 
superior  record  of  service  and 
support. 

Austin  and  ACMA  deserve 
honorable  mention  for  producing 
solid,  reasonably  priced  EISA 
machines.  Both  the  ACMA  486/25E 
Engineering  Workstation  ($6,595) 
and  the  Austin  Winstation  486/25e 
($6,995)  feature  name-brand 
components,  good  expandability,  and 
a  fine  set  of  service  and  support 
policies. 

If  money  is  no  object,  take  a 
serious  look  at  the  Hewlett-Packard 
HP  Vectra  486.  The  Vectra,  a 
superbly  constructed  EISA  tower, 
sells  for  $13,395.  Even  after  a  25 
percent  discount,  that's  still  more  than 
$10,000 — though  that's  inexpensive 


compared  with  other  first-tier  makers 
like  Compaq  and  IBM.  Like  those 
two,  Hewlett-Packard  makes  no 
pretense  of  targeting  anyone  but  the 
corporate  network  customer.  For  the 
money,  you'll  get  a  server  that  you 
can  plug  in  and  forget.  By  the  time 
this  review  ships,  Hewlett-Packard 
will  also  be  selling  this  system  with 
SCSI-2  disk  drives  at  no  extra  charge. 

AFFORDABLE  ISA 

Any  high-powered  system  that  sells 
for  less  than  $5,000  and  has  FCC 
Class  B  certification  deserves  praise. 
In  this  overview,  we  saw  two  such 
machines:  the  Dataworid  Data  486-25 
and  the  Club  486  Hawk  II.  Both 
deserve  honorable  mention,  though 
neither  stands  out  as  a  sure  Editors' 
Choice  winner. 

The  Dataworld  Data  486-25 
($4,545)  is  a  fine  desktop  choice,  with 
good  expansion  room,  top-quality 
componentry,  and  on-site  service 
options.  The  Data  486-25 's  desktop 
case  has  as  much  room  as  you  would 
need  in  a  single-user  environment, 
and  its  performance  rivals  that  of 
comparable  ISA  systems. 

The  Club  486  Hawk  II  ($3,995). 
like  the  33-MHz  Club  Hawk  IIITi 
(Editors'  Choice,  PC  Magazine, 
February  12,  1991),  has  one  of  the 
best  combinations  of  features, 
performance,  and  price  in  this  group. 
And  at  $3,995  for  a  system  with  8MB 
of  RAM,  more  than  300MB  of 
storage,  and  Super  VGA  color 
display,  it's  considerably  less 
expensive  than  the  33-MHz  version. 

One  la.st  desktop  ISA  system  to 
consider  for  your  office:  ACMA's 
486/251  Engineering  Workstation 
($4,195)  performed  well  all  around 
and  appears  to  be  a  solid  contender, 
despite  its  lack  of  an  FCC  Class  B 
rating. 

All  of  these  systems  are  worth  con- 
sidering, but  you'll  have  another  set  of 
options — including  some  more  Editors' 
Choice  winners — when  we  review  33 
more  25-MHz  486s  in  the  next  issue  of 
PC  Magazine. 


Both  the  ISA  and  EISA  categories  offer 
FCC  Class  B  ratings  for  just  under  half  the 
systems  in  the  group.  As  you  might  sup- 
pose, the  Class  B  rating  is  far  more  likely 
to  be  found  on  the  more  expensive  sys- 
tems we  tested.  And  in  fact,  this  is  the  one 
consistent  difference  between  low-priced 
and  high-priced  systems,  regardless  of  the 
bus  that  is  used.  Since  such  machines  re- 
quire better  radio  I  l  equency  shielding  and 
higher-quality  cunsuuction.  Class  B  cer- 
tification applies  primarily  to  systems  in- 
tended for  home  use  (so  that  you  could  use 
them  without  drowning  out  television  pro- 
grams). 

As  should  be  clear,  the  29  systems 
included  in  this  issue  offer  surprising 
variety  in  price,  disk  and  video  perfor- 
mance, and  bus.  And  while  any  486/25- 
based  computer  offers  enough  raw  power 
to  function  as  either  a  server  or  a  high- 
powered  workstation,  you'll  find  systems 
that  are  tailored  to  match  your  needs.  This 
class  of  computer  won't  be  a  bargain- 
basement  item  for  some  time  yet,  but  you 
may  find  one  at  a  reasonable  enough  price 
to  Justify  putting  it  on  your  desk. 


ACER  AMERICA  CORP. 

Acer  1170 
Acer  1200 

by  Alfred  Poor 

Acer  America  Corp.  makes  two  25-MHz 
486  models,  the  ISA-based  1 170  and  the 
EISA-based  1200.  While  each  has  distin- 
guishing details,  aside  from  higher-than- 
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Acer  1170 

Acer  America  Corp.,  401  Charcot  Ave.,  San 
Jose,  CA  95131;  800-SEE-ACER. 
List  price  (tested  configuration):  $7,814. 
Memory  and  processor  RAM  cache:  8MB 

so  ns.  SIMMs. 

Disk  drives  and  controller:  Maxtor  15-ms. 
200MB  IDE,  1 .44MB  floppy  disk  drive. 
Display:  ATI  512K  1 .024  by  768  adapter, 
Acer  14-inch  monitor. 

Software:  DOS  3.3,  Windows  3.0  with  mouse. 

CIRCLE  3M  ON  READER  SERVICE  CAflO 
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Checki/It  3.0  saves  you  time, 
money,  and  hassles  when  you're 
troubleshooting  PC  prolslems. 
This  easy-to-use  software  program 
shows  you  exactly  what's  going  on 
inside  your  system,  without  takin;_ 
off  the  cover.  For  example,  Checki^It': 
hardware  diagnostics  and  system.^ 
information  displays  will  help  you- 
quickly: 

•  Identify  DOS  Setup  Errors 

•  Determine  Exact  PC  Configuration 

•  Detect  IRQ  Assignment  Conflicts 

•  Pinpoint  Bad  Memory  Chips 

•  Review  Current  RAM  Usage 

•  Test  Hard  and  Floppy  DisK  Drives 

•  Verify  Serial/Parallel  Port  Connections 

•  Test  Printer  Operation 

•  Perform  PC  Acceptance  Tests 

•  Compare  System  Performance 

•  Find  over  200  Different  Viruses 

Whether  you  are  a  professional  troubleshooter-1 
or  a  professional  PC  user,  you'll  appreciate  the  fact 
that  Checkv^It  3.0  finds  more  types  of  problems,  on 
more  t>'pes  of  PCs,  than  any  otner  program  in  the 
world. 

But  don't  wait  until  your  next  problem  to  try  it.  The 
more  you  work  with  PCs  the  more  you  need  Check^It 
to  avoid  trouble  before  it  starts. 

Call  Touchstone  TODAY! 
(714)  969-7746  or  (800)  531-0450  Ext.  101 


Touchstone 


Software  Corporation 

2130  Main  Street,  Suite  250, 
Huntington  Beach.  CA  92648 
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The  new  Microsoft"  BallPoinf  mouse 
represents  one  giant  step  for  you  and  your 
laptop  computer. 

That's  because  new 
BallPoint  is  the  first  and 
only  mouse  specifically  de- 
veloped for  laptops.  It's 
compact,  yet  includes  all 
the  features  that  made  the 
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©  1991  Microsoft  Corporation.All  rights  reserved.  Microsoft  and  the  Microsoft  logo  are  registered 


ed  a  mouse  to 


Microsoft  Mouse  the  industry  leader 

Simply  attach  it  to  either  side  of  vir- 
tually any  laptop  keyboard,  and  adjust  it  to 
the  most  comfortable  angle.Then  thumb 
your  way  through  Microsoft  Windows^ 
graphical  environment  version  3.0  and  all 
your  favorite  mouse-driven  applications. 

And  for  a  limited  time,  you  can  get  a 
free  BallPoint  mouse  when  you  purchase  a 


COMPAQ  notebook  or  laptop  PC. 

Just  caU  (800)  541-1261,  and  ask  for 
Dept.  P43.  They'll  send  you  everything  you 
need  to  know  about  the  mouse  designed  to 
go  where  no  mouse  has  gone  before. 

Anywhere. 

Mkmsoft 

Making  it  all  make  sense' 


rademarks  and  BallPoint,  Making  it  all  make  sense  and  Windows  are  trademarks  of  Microsoft  Corporation.  COMPAQ  is  a  registered  trademark  of  Compaq  Computer  Corporation. 
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average  prices  there  is  little  in  their  per- 
formance or  features  that  sets  them  apart 
from  their  competition. 

The  1170,  which  comes  in  a  small- 
footprint  case,  carries  a  full-scale  list  price 
of  $7,564  for  its  standard  configuration. 
That  includes  a  200MB  IDE  hard  disk, 
8MB  RAM,  and  a  Super  VGA  display 
subsystem.  The  1 200  comes  in  what  Acer 
calls  a  tower  case  (more  on  this  in  a 
moment)  and  costs  $10,064  for  the  same 
configuration.  The  systems  we  tested  came 
with  upgraded  monitors  capable  of  1 ,024 
by  768  pixels,  noninterlaced.  This  added 
$250  to  the  price  of  each. 

LIKE  PERFORMERS 

The  1 200  has  1 28K  of  fast  processor  RAM 
cache.  Even  though  its  ISA  counterpart 
has  none,  our  DOS-based  benchmark  tests 
do  not  show  any  appreciable  difference  in 
performance  between  the  two  models. 
The  EISA  1200  came  with  an  optional 
338MB  SCSI  drive  (for  a  total  system 
price  of  $10,563),  but  it  performed  only 
fractionally  better  than  the  1 170.  The  only 
apparent — albeit  very  minor — difference 
in  performance  between  the  two  machines 
occurred  on  our  video  tests,  where  the 
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EISA  1200  was  a  bit  faster  than  the  ISA 
1 1 70,  even  though  both  used  the  same  1 6- 
bit  video  board  with  an  ATI  chip  set. 
The  1 170's  small-footprint  case  saves 


ACER  1170 


you  precious  desk  space,  but  at  a  cost. 
There  are  only  four  expansion  slots  in  the 
machine,  one  of  which  can  take  only  half- 
length  boards  because  a  full-length  card 
would  risk  coming  into  contact  with  the 
computer's  SIMMs.  There  are  floppy  disk 


1 


In  Short:  The  ISA-based  Acer  1 1 70  posted  times 
very  similar  to  those  of  its  EISA  sibling,  the  Acer 
1200.  Even  without  an  external  processor  RAM 
cache,  the  Acer  1 1 70  s  processor  and  memory  scores  were  among  the  very  fastest.  The  disk 
test  result  was  comparable  to  those  of  other  systems  without  caching  disk  controllers.  This 
system  s  biggest  handicap  is  its  relatively  high  list  price.  The  small-footprint  case  is 
convenient  if  you  want  to  conserve  space,  but  it  also  limits  your  expandability. 
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Now  when  you  buy 
Above^Board  memory, 
you'll  not  only  run 
Windows*  3.0  applica- 
tions up  to  four  times 
faster,  you'll  get  Microgram' software  too.  Get 
Draw  Plu.s'  a  quick  and  easy  drawing  tool 
with  over  2,200  ClipArt'images,  for  free 
($229  value).  Or,  choose  Charisma'for  only 
$59.95  ($495  value).  Charisma  combines 
graphs,  word  templates,  drawing  tools  and 
ClipArt  for  dynamic  business  presentations. 
So  buy  your  Above  Board  now.  Before  this 
offer  draws  to  a  close. 
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The  Computer  Inside: 
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PubMier  bwers  prices. 
Ours.Andthdis. 

Now  you  can  get  the  long  document  power  of  Ventura  Publisher*  at  substantial  savings.  We've  lowered 
the  list  price  of  our  PC  Editions  a  full  $100,  from  $895  to  $795.  And  for  a  limited  time,  we're  also  giving  you  a  lower 
price  on  extra  software  that  will  expand  your  desktop  publishing  productivity.  Buy  any  Ventura  Publisher 
Edition  fix)m  your  local  dealer  and  use  the  coupon  below  to  save  money  on  another  valuable  package. 

Ventura  Publisher's  automated  features  make  short  work  of  long  documents.  That's  why  the  more  you  have 
to  do,  the  more  you  need  Ventura.  To  do  even  more— for  less— act  now  to  take  advantage  of  this  Special  Offer. 


Buy  our  Windows  3.0  Edition,  save  $376  on  CorelDRAW! 

The  favorite  draw  program  of  PC  users.  Includes  hundreds  of  type- 
faces plus  dip  art.  CorelDRAW!  retail  value:  $695.  Your  price:  $319. 


Buy  our  Macintosh  3.0  Edition,  save  $618  on  the  new  NEC  CDR-36  iK 
CD  Reader  and  TVpe  Gallery  PS.  A  new  world  of  image  and  type  ■jy' 
storage  plus  new  fonts.  NEC  retail:  $1097.  Your  price:  $479. 
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Buy  our  DOS/GEM  3.0  Edition,  save  $179  on  VP  to  the  Max  and 
Softkicker.  Get  spell  check,  search/replace,  thesaurus,  and  auto- 
scrolling.  VP  to  the  Max/Softkicker  retail  value:  $298.  Your  price:  $119. 


Buy  our  OS/2  3.0  Edition,  save  $376  on  CorelDRAW! 

The  favorite  draw  program  of  PC  users.  Includes  hundreds  of  type- 
faces plus  dip  art  CorelDRAW!  retail  value:  $695.  Your  price:  $319. 


CompanyT 


Address  (no  PO.  boxes): 


Sute: 


Zip: 


Daytime  phiwie' 

(  ) 


Send  us  this  completed 
coupon  with;  ( 1 )  Dated  sales 
receipt;  (2)  One  original 
Registration  Card  per  pnxluct 
purchased;  and  (3)  Payment. 
We'll  send  you  your  Special 
Offer  package.  30  day 
money-back  guarantee  on  all 
products  purchased. 

Mail  to: 

Ventura  Software  Inc. 
PO.  Box  289016 
San  Diego,  CA  92128-9016 
Attn:  Special  Offer 


Indicate  form  of  payment  enclosed:  □  Check  payable  to  Ventura  Software;  □  Purchase 
order  from  gov't  agency;  Credit  card  —  □  VISA  □  MasterCard  □  Amencan  Express 


Cmlit  Card  tt  

Cardholder  Name_ 


-Expires- 


Order  Form 

((Quantity  of  Special  Offer  packages  (>rden*d  cannot  exceed  quantity  of  Ventura  units  purchased.) 


Vnttun  Publishfr 
Edition  Purchased 

Sptcial  Offer  Package 
(Sony  m  subslitulitmsl 

Special  Offer 
Price      Qly.  Ordered 

Subtotal 
iPriceiQI^I 

Circle  Disll 
Type  Required 

VPWindows.ro 

Coi^lDRAW! 

$319 

n 

$ 

51/4"  31/2" 

VP  Macintosh  3.0 

CDR  36/Type  (iallery  PS 

$479 

ft 

$ 

(31/2"  only! 

VP  DOS/GEM  3.0 

VP  to  the  Maxy Softkicker 

$119 

n 

$ 

51/4"  31/2" 

VP  OS/2  3.0 

CorelDRAW! 

$319 

n 

$ 

51/4"  31/2" 

Total  Price  All  Special  Offer  hickages  Ordered 

$ 

Add  UX*  in  AZ.  CA.  CT.  DC.  FL  CA.  IL  MA  Ml  MN  MO  NJ  NV  PA.  TX.  VA.  W».  Cinlda 

$ 

Shipping/Handling:  add  $20  per  each  Special  Offer  (US  mCanadil 

$ 

Please  enclose  full  payment  ($  U.S.  only)  AMOUNT: 

$ 

Good  on  products  purchased  April  1 5  July  31.  Coupons  must  be  postmarked  by  August  15. 
Allow  2-4  weeks  for  delivery.  This  offer  canr>ot  be  combined  with  any  other  promotion  and 
does  not  apply  to  purchases  of  upgrades  or  Network  Ni>des.  Good  m  USA  and  Canada  only. 
•Please  remit  sales  tax  or  there  may  be  a  delay  in  processing  your  order. 
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^tura  PubHshei*  is  a  trailnnailc  of  Vmtura  Software  Inc.,  a  Xerox  company.  XEROX*  is  a  trademarit  of  XEROX  CORPORATION. 
All  other  product  names  and  trademarks  are  the  property  of  their  respective  owners.  C  1991 ,  Ventura  Software  Inc. 
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^C^"  ^ 200  I  ►TEST RESULTS 
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performed  marginally  better  than  Its  ISA  counter- 
part on  lx)th  disk  and  video  tests.  Among  the  five 

EISA  systems  In  this  group  that  came  without  a  caching  disk  controller,  the  Acer  1 200's  disk 
scores  were  the  slowest.  Video  performance,  however,  was  slightly  faster  than  average.  This 
system's  tower  case  has  one  drawback:  It  is  designed  more  like  an  AT  case  on  its  side,  which 
makes  access  difficult. 


and  IDE  connectors  on  the  motherboard, 
but  you  will  need  to  use  one  slot  for  a 
display  adapter.  This  leaves  but  three  16- 
bit  slots  available.  It  won't  take  much  to 
bump  into  this  limit:  simply  adding  a  net- 
work card  and  any  combination  of  scan- 
ner, CD-ROM,  or  tape  drive  interface 
cards  would  do  the  trick. 

There  are  also  limits  to  the  number  of 
installable  devices.  Two  3.5-inch  bays  are 
located  on  top;  ours  were  occupied  by  an 
IDE  hard  disk  and  a  1.44MB  floppy  disk 
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Acer  1200 

Acer  America 
Corp.,  401  Charcot 
Ave.,  San  Jose,  CA 
95131 :800SEE- 
ACER. 

List  price  (tested 
configuration): 
$10,563. 
Memory  and 
processor  RAM 
cache:  8MB  80-ns. 
Sil^Ms,  128K 
cache. 

Disk  drives  and  controller:  Seagate  14-ms. 
337MB  SCSI,  Busiek  controller,  1.2MB  floppy 
disk  drive. 

Display:  ATI  51 2K  1 ,024  by  768  adapter,  Acer 
14-inch  monitor. 

Software:  DOS  3.3,  Windows  3.0  with  mouse. 
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drive.  Below  them,  another  bay  can  take 
either  a  single  5.25-inch  half-height  drive 
or  two  3.5-inch  drives.  Since  many  re- 
movable media  drives  (like  tapes  and  CD- 
ROMs)  come  in  a  5.25  form  factor,  the 
single  5.25-inch  drive  is  potentially  an- 
other limitation. 

1200  8  BETTER  EXPANDABILITY 

Thanks  to  its  full-size  case,  the  1200  of- 
fers more  room  for  expansion  than  the 
1170.  The  motherboard  has  eight  EISA 
expansion  slots,  though  on  a  standard 
system  two  are  taken  up  by  drive  and 
display  adapters.  The  unit  comes  with  a 
PSHF  card,  which  combines  a  parallel 
port,  two  serial  ports,  an  IDE  hard  disk 
connector,  and  a  floppy  disk  controller  on 
a  single  card.  Our  evaluation  unit  also  had 
a  SCSI  interface  card  for  the  optional 
338MB  disk,  leaving  five  slots  open. 

The  1200's  case  has  two  sets  of  drive 
bays:  three  accessible  half-height,  5.25- 
inch  bays  and  two  more  that  are  not  acces- 
sible from  the  outside.  (You  can  also 
mount  full-height  devices  in  either  area  if 
you  choose.)  Oddly,  this  tower  case  is 
actually  a  standard  AT-size  desktop  case 
arranged  to  sit  on  its  side,  and  it  suffers 
because  of  it.  While  other  tower  cases  are 
designed  so  that  you  can  remove  a  side 
panel  to  gain  access  to  the  expansion  slots 
and  motherboard,  the  Acer  1 200  requires 
that  you  lay  the  unit  on  its  side  so  that  you 
can  slide  the  cover  off.  This  defeats  the 
main  purpose  of  the  tower  case  for  those 
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who  need  to  open  the  case  regularly. 

Both  computers  came  with  the  same 
video  card,  monitor,  and  keyboard.  The 
video  card  is  capable  of  noninterlaced 
resolution  through  1,024  by  768  pixels; 
the  AcerView  35  UVGA  monitor  keeps 
pace  with  it.  Acer  also  sells  the  AcerView 
33,  a  monitor  capable  of  both  800  by  600 
and  1 ,024  by  768  interlaced  display,  for 
$250  less. 

BACK  TO  THE  DEALER 

Acer  America  gives  these  units  a  two- 
year  parts-and-labor  retum-to-depot  war- 
ranty under  which  the  machine  must  be 
packed  up  and  returned  to  the  manufac- 
turer for  repair.  Some  Acer  dealers  do 
offer  optional  on-site  service  contracts  for 
these  computers,  but  it  is  not  part  of  the 
basic  guarantee. 

Ultimately,  however,  their  prices  out- 
weigh whatever  bright  points  these  ma- 
chines offer.  Compared  with  the  rest  of 
this  group,  the  1170  and  1200  are  no 
bargains.  Some  dealers  may  offer  signifi- 
cant discounts,  but  even  deep  discounts 
are  likely  to  bring  them  merely  within 
range  of  other  entrants'  list  prices.  At  least 
the  Acer  pricing  policy  is  consistent:  By 
trading  down  to  a  33-MHz  386-based  ISA 
machine,  you  save  only  $750  compared 
with  the  price  of  the  1 170,  which  is  com- 
mensurate with  the  drop  in  performance 
you'd  expect. 

These  two  Acermachines  aren't  stand- 
outs, except  in  price.  The  case  designs 
present  limitations  to  expandability  and 
usability,  and  their  average  performance 
doesn't  justify  their  high  cost. 

ACMA  COMPUTERS  INC. 

ACMA  486/251  and 
486/25E  Engineering 
Worl(stations 

by  Bruce  Brown 

ACMA  Computers  has  two  competitively 
priced,  competitively  performing  systems 
in  this  review,  each  called  an  ACMA 
Engineering  Workstation.  The  only  dif- 
ference between  the  two  systems'  names 
is  a  single  letter:  I  for  ISA  and  E  for  EISA. 
At  $4,195  for  the  486/251  and  $6,595  for 
the  486/25E,  both  of  these  systems  are 
good  deals. 

In  its  standard  configuration,  the  ISA 
model  comes  in  a  desktop  case  with  8MB 
RAM,  a  210MB  IDE  or  a  157MB  ESDI 
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This  is  what  the 
world's  most  powerfiil486 
system  looks  lite. 


Cylindrical  pin  ami 
liiiiihlcr  keep 
wuiuthoii:ed  fmiiers 
out  of  the  htmlware. 
(Ami  your  dotu  is 
equally  safe,  because 
we've  huilt  password 
protection  inu>  the 
firmware.) 


ETMS'.'  Evere.x  Thermal  Management  System, 
makes  this  the  first  system  to  solve  the  hif;h  temper- 
ature and  related  reliahility  prohlems  of  current 
and  future  processors.  A  partition  separates  llKcuhe 
into  two  compartnwnls.  independently  cooled  hy 
SmartFans.  One  c<mtains  the  CPU.  one  the  drives. 
Baffles  funnel  cool  air  where  it's  most  needed.  Even 
the  power  supply  is  cool,  because  at  4(H)  watts,  it 
runs  at  a  fraction  of  its  capacity. 


The  entire 
interior 
of  the  cube  is 
accessible 
in  seconds 
through 
side  panels, 
using 

thumbscrews. 


All  the  full-length  expansion  slots  you'll  ever  need- 
12  altoiielher  iiu  ludinn  10  EIS:\  slots.  The  cube  is 
also  available  in  S  slot  IS.A  configurations. 


Removable 
motherboard 
for  instant 
upf;rades, 
which  we'll 
bring  you 
as  ne^v  tech- 
nologies 
emerge. 


AMMA.a256KB  write- 
back caching  architec- 
ture, forming  "two-tier" 
caching  in  combination 
with  the  4S6  chip's  SKB 
internal  cache.  It  improves 
the  cache  hit  ratio  from 
90%  to  as  much  as  99%. 


Space  for  four  quick  release,  half-height  drives.  They're 
front  accessible,  behind  a  tiydraulicaliy  dampened 
door—  whit  h  makes  sure  your  drive  heads  are  reading 
disks  and  tapes,  not  dust,  smoke  ami  humidity.  I 


The  4S6/.i.1  CPU  chip.  Intel's 
hottest.  But  when  hotter  chips 
come  around,  the  cube  will  be 
cool  enough  U>  handle  them. 
Aiul  that  incliules 
multiprocessors. 


Quick  release  drive  bays 
accommodate  up  to  four 
more  drives  that  can  be 
swapped  <mt  in  less  than 
five  minutes. 


Copyrighted  material 


And  this  is  wliy 


Conventional  system  design  can't  cope 
anymore.  The  emerging  technology  is  just 
too  hot  for  it. 

Enter  the  STEP  Megacube"  Designed 
from  the  ground  up,  the  STEP  Megacube 

is  a  486™  system  unlike  any  other. 
It  incorporates  ideas  from  the 
mainframe  world,  such  as  its 
caching  architecture  and  thermal  manage- 
ment. And  it  has  performance  and  features 
that  make  it  a  perfect  fileserver.  Or  a  per- 
fect multiuser  system.  Or  a  perfect  graphics 
workstation. 

A  486/33  CPU  combined  with  Everex's 
proprietary  Advanced  Memory  Manage- 
ment Architecture  (AMMA™)  gives  it  warp 
speed— 20.8  MIPS.  Space  for  eight  drives 
gives  it  storage  that  will  remind  you  of  the 
Library  of  Congress.  And  twelve  expansion 
slots  give  it  more  expandability  than  you 
can  shake  a  peripheral  at. 

And  if  it  happens  to  be  an  Everex' ' 
peripheral,  you  could  get  a  nice  perfor- 
mance bonus.  Because  Everex  graphics, 
networking  and  controller  boards  are 
designed  to  take  full  advantage  of  our  STEP" 
architecture  for  even  better  performance. 

Combine  all  this  with  up  to  64  MB  of 
RAM— enough  for  the  most  demanding 
applications— and  you  wind  up  with  a  com- 
puter that  can  be  configured  for  anything. 

Even  the  future. 

You  see,  the  design  breakthroughs  of 


the  STEP  Megacube  eliminate  the  upgrada- 
bility  problems  inherent  in  other  systems. 
Which  means  that  when  the  next  generation 
processors  arrive— like  the  50MHz  486,  just 
down  the  road— all  you  have  to  do  is  swap 
out  motherboards.  No  space  problems.  No 
overheating  problems. 
No  obsolescence. 

Performance-wise,  this  is  a  machine  that 
will  be  hot  long  after  others  are  cold  and 
buried.  In  fact,  as  of  now,  there's  no  end  in 
sight  to  the  STEP  Megacube's  upgrada- 
bility  path. 


ISO'C  TEMPERATURE  2S'C 

The  Everex  Thermal  Management  System  (ETMS)  improves 
system  reliability  by  reducing  internal  temperatures. 

But  really,  that  shouldn't  be  much  of  a 
surprise.  After  all,  at  Everex,  our  mandate  is 
'Always  innovate,  never  compromise!'  And 
that's  exactly  the  approach  we  took  when  we 
built  the  STEP  Megacube. 

Granted  it  doesn't  look  like  your  typical 
486  system.  Fortunately,  it  doesn't  perform 
like  one  either.  To  find  out  more  about  what 
it  can  do,  give  us  a  call. 

For  a  free  copy  of  the  STEP  Megacube  Application  Guide,  call: 

1-800-258-STEF 


Introducing  the  STEP  Megacube. 
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Our  PostScript-compatible  printer 
offers  big  opportunities  for  people 

who  do  Windows. 


9^ 


At  $1,995,  the  Abaton  LaserScript  LX  is  ideal  for  Windows  users  because 
its  PostScript-compatible  language  allows  you  to  print  exactly  what  you  see 
on  the  screen.  Whether  you're  using  a  PC  or  a  Mac — or  both. 

Since  the  PostScript  language  is  device  independent,  it  also  works  the 
same  for  a  laser  printer,  phototypesetter,  or  slide-capture  device.  By  proof- 
ing your  work  on  the  LaserScript  LX  before  sending  it  to  a  service  bureau, 
you  could  save  the  cost  of  the  printer  in  corrections  alone. 

But  we  didn't  stop  there.  The  LaserScript  LX  is  easy  to  access  for  both 
PC  and  Mac  users — at  the  same  time.  It  comes  standard  with  four  simul- 

LASER<CRIFT  LX 


taneously  acSve  ports — one  LocalTalk,  two  RS-232 ,  and  one  Centronics 
—  plus  automatic  emulation  switching,  so  you  can  switch  between  PCL 
4  and  PostScript-compatible  languages. 

But  the  most  attractive  feature  of  the  LaserScript  LX,  is  that  all  this 
performance  won't  break  the  bank.  In  fact,  if  s  priced  $400*  less  than  the 
HP  LaserJet  ID  (which  doesn't  offer  PostScript-compatibility).  Bottom 
line,  Windows  users  get  more  for  less  with  the  LaserScript  LX. 

If  you  do  Windows  and  want  better  looking  results,  call  Abaton  at 
1-800-444-5321  or  (415)  683-2226  for  the  dealer  nearest  you. 


Only  $1,995 


00 


Abaton  UwiScTip<  LX  $l.995.00* 

PoslScnpl  &  Kl.  4  emulatim 
2.5m  standard  R.AM 
Aitto-fmutation  swttcktng 
35  midtnl  PostSmpi  fonti/24  bilmapptd 
I  iMatTaUi.  2  RS-232. 1  Ctntmia  port 
All  ports  activf 
25  MHt  processor 


HPUMTj«(in  $2.moo« 

KI.5 

1MB  standard  RAM 
So  emulation  stcitching 
S  resident  scalable /bnts/ 14  bitmapped 
1  RS-232. 1  Centronics  port 
Only  one  port  active  at  a  time 
WMHt  processor 


Abaton 
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25-MHz  486  PCs 


ACMA  486/25E 
Engineering 
Workstation 
ACMA  Compoters 
Inc.,  117  Fourier 
Ave.,  Fremont,  CA 
94539;  800-456- 
1818.415-623- 
1212. 

List  price  (tested 
configuration): 

$6,595. 
Memory  and 
processor  RAM 
cache:  8MB  70-ns. 
SIMMs.  256K 
cache. 

Disk  drives  and  controller:  Meixtor  1 6-ms. 
342MB  ESDI:  UltraSlor  controller,  512K 
cache:  1 .2MB  and  1 .44MB  floppy  disk  drives. 
Display:  Orchid  ProDesigner  II  Super  VGA 
adapter  with  1MB  RAM,  Seiko  14-Inch 
monitor. 

Software:  DOS  4.01,  Windows3.0. 

CIRCLE  398  ON  READER  SERVICE  CARD 


hard  disk,  both  a  1.2MB  and  a  1.44MB 
floppy  disk  drive,  a  1,024-  by  768-pixel 
noninterlaced  video  adapter  (with  1MB 
video  RAM),  and  a  color  monitor.  The 
ISA  system  that  ACMA  sent  for  testing 
had  a  NEC  157MB  ESDI  hard  disk  with  a 
floppy/hard  disk  controller.  With  the  same 
RAM,  floppy  disk  drives,  and  video  sub- 
system in  its  standard  conflguration, 
ACMA's  486/25E  Engineering  Worksta- 
tion costs  $6,595,  but  it  comes  in  a  tower 
case  with  a  512K  caching  hard  disk  con- 
troller and  a  342MB  hard  disk  rated  at  16 


milliseconds.  Each  computer  gives  you  a 
lot  for  your  money. 

THE  ISA  STANDARD 

ACMA's  25-MHz  486  ISA  uses  a  moth- 
erboard manufactured  by  FTC  with  an 
Intel  chip  set  and  AMI  BIOS.  All  conven- 
tional RAM  fits  on  the  motherboard  to  a 
maximum  of  1 6MB  using  70-nanosecond 
1MB  SIMMs.  Like  its  EISA  counterpart, 
ACMA's  ISA  sy.stem  has  a  256K  external 
direct-mapped,  buffered  write-through 
cache  in  addition  to  the  486's  internal 
processor  RAM  cache. 

System  expansion  options  for  mem- 
ory, cards,  and  drives  on  this  machine  are 
about  average  for  ISA  desktop  comput- 
ers. The  486/251' s  eight  16-bit  ISA  inter- 
face expansion  slots  all  accept  full-length 
cards.  Five  slots  were  free  on  the  machine 
we  tested.  The  486/251 's  desktop  case  has 
room  for  five  half-height  drives,  three  of 
which  can  use  removable  media. 

The  486/25rs  FTC  motherboard  with 
256K  external  processor  RAM  cache 
helped  it  (and  five  others  in  this  group)  get 
the  fastest  score  on  the  80486  Instruction 
Mix  test.  Disk  benchmark  test  scores  were 
about  average  for  systems  with  noncached 
controllers.  The  motherboard's  design 
hampered  the  video  times  a  bit  compared 
with  the  EISA  version  of  this  system,  but 
the  Orchid  ProDesigner  II  video  adapter 
still  attained  above-average  video  scores 
in  our  benchmark  tests.  A  14-inch  Seiko 
I450C  monitor  allows  true  noninterlaced 


ACMA  486/251 


In  Short:  Both  ACMA  486  25s  offer  better-than- 
average  performance  with  good  system  expan- 
sion space  at  competitive  prices.  The  ISA-bus 
ACMA  486  251  has  five  free  slots  in  its  standard  configuration  and  room  for  five  half-height 
drives.  With  its  256K  external  RAM  cache,  the  486/251  had  the  fastest  processor  test  score 
(tied  with  five  other  486/25s).  average  or  above-average  scores  on  the  memory  and  video 
tests,  and  a  competitive  disk  score  among  noncached  machines. 


1,024-  by  768-pixel  display. 

The  486/25rs  price  compares  well  with 
prices  for  similarly  configured  systems 
from  other  vendors  and  also  gives  you  a 
clear  basis  for  decision  when  compared 
with  386/33  and  486/33  ISA  systems  from 
ACMA.  If  you  don't  want  the  486's  inter- 
nal processor  RAM  cache  and  built-in 
math  coprocessor,  you  can  go  with  an 
ACMA  386/33  for  $600  less  than  the  486/ 
251.  If,  however,  you  want  486  perfor- 
mance as  well  as  the  fastest  processor  cur- 
rently on  the  market,  the  price  bump  to  a 
33-MHz  486  is  an  extra  $700.  For  that 
$700,  however,  you'll  get  about  a  25 
percent  gain  in  processor  performance. 
Your  budget  and  your  need  for  speed  will 
be  the  main  determining  factors. 

THE  EISA  ALTERNATIVE 

ACMA's  EISA  system  is  similar  to  its 
ISA  sibling  in  that  it  has  an  FTC  mother- 
board with  an  Intel  chip  set,  70-nano- 
second 1  MB  SIMMs,  and  a  256K  external 
RAM  cache.  One  minor  difference  is  that 
the  486/25E  takes  Award  BIOS  chips.  Of 
more  significance  for  some  users,  the  486/ 
25E  can  support  up  to  64MB  of  RAM  on 
the  motherboard  with  4MB  SIMMs  in  the 
16  SIMM  module  slots. 

The  486/25E  EISA  has  two  1 6-bit  ISA 
slots  and  six  32-bit  EISA  bus  slots;  four 
slots  were  free  in  our  test  system.  The 
slots  in  use  were  taken  up  by  video,  I/O, 
floppy  disk  controller,  and  hard  disk 
controller  boards.  Although  using  sepa- 
rate drive  controllers  costs  an  expansion 
slot,  four  free  slots  with  none  needed  for 


ACMA  486/251  Engineering  Workstation 

ACMA  Computers  Inc.,  117  Fourier  Ave.. 
Fremont,  CA  94539;  800-456-1818,  415-623- 
1212. 

List  price  (tested  configuration):  $4,195. 
Memory  and  processor  RAM  cache:  8MB 

70-ns.  SIMMs,  256K  cache. 

Disk  drives  and  controller:  NEC  18-ms. 

157MB  ESDI  hard  disk,  UltraStor  controller. 

1 .2MB  and  1 .44MB  floppy  disk  drives. 

Display:  Orchid  ProDesigner  II  Super  VGA 

adapter  with  1MB  RAM,  Seiko  14-inch 

monitor. 

SofMmre:  DOS  4.01. 
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memory  expansion  should  be  sufficient 
for  most  workstation  uses. 

The  486/25E's  tower  case  has  more 
space  and  better  versatility  than  the  486/ 
25rs  desktop  case.  It  can  hold  six  half- 
height  drives  that  can  accept  removable 
media. 

When  it  comes  to  performance, 
ACMA's  EISA  system  compares  well  on 
the  PC  Magazine  Labs  benchmark 
tests — both  against  other  vendors'  EISA 
computers  and  against  ACM  A 's  own  ISA 
system.  The  EISA  machine  did  well  in 
every  test  category,  scoring  above  aver- 
age on  our  disk  and  video  tests.  On  the 
DOS  File  Access  test,  moreover,  the  486/ 
25E  got  a  boost  from  the  5 1 2K  cache  on  its 
UltraStor  ESDI  hard  disk  controller. 

The  486/25E's  price  compares  well 
against  similarly  equipped  EISA  sy.stems 
from  other  vendors.  If  you  need  the  best 
performance  possible,  however,  you  can 
spend  an  additional  $800  for  ACMA's 
33-MHz  EISA.  This  is  enough  of  a  price 
jump  to  make  you  pause,  but  a  25  percent 
faster  processor  for  a  12  percent  system 
price  increase  may  be  a  favorable  incen- 
tive for  power  hounds. 

The  difference  in  price  between  EISA 
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25-MHz  486  PCs 


and  ISA  gives  you  more  reason  to  pause. 
When  you  equalize  the  prices  for  the  larger 
drive,  caching  controller,  and  tower  case. 


$  1 ,000  more  than  a  comparable  ISA  sys- 
tem. Sure  you  can  put  up  to  64MB  in  the 
486/25E,  and  it  did  get  somewhat  better 
drive  and  video  times  than  the  486/251. 
But  unless  you  know  you'll  need  the  ex- 


the  EISA  system  we  tested  still  costs  over    tra-fast  data  transfer  times  possible  with 


In  Short:  The  EISA-bus  ACMA  486/25E,  with  a 
51 2K  cache  on  its  UltraStor  6>sk  controller  and  a 
1  MB  Orchid  ProDesigner  II  video  board,  had  bet- 

ter-than-average  scores  on  our  disk  and  video  tests.  The  caching  EISA  disk  controller  was 
primarily  responsible  for  a  large  difference  in  scores  bietween  ACMA's  ISA  and  EISA  com- 
puters. The  EISA  system  comes  in  a  tower  case  with  four  open  expansion  slots  and  six  half- 
height  drive  bays,  all  capable  of  using  removable  media. 
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at  Half  th€y5^>st. . 

*  ■  .    .  Smart  tecnnolo€ 


With  SmartPrint,  it's  as  computer  (up  to  50  ft 
thou^  each  computer  has  parallel,  1,000  ft.  serial), 
its  own  printer.  SmartPrint     SmartPrint  is  a  snap 
allows  several  computers    to  install,  too.  Just  con- 
to  share  any  printer  auto-   nect  your  computers  and 
matically.  It  operates  trans-  printer  to  SmartPrint  using 
parently,  so  you  work       standard  cables  and  vou'  re 
exactly  as  before.  ^'^\i'^ii^i^-'-mady  to  go.  That's  aU  there 
While  otiier  printer       is  to  it.  And  SmartPrint  > 
sharing  devices  use  expen-  is  Hewlett-Pacl^d  ao.(li-^ ' 
sive  yet  limited  RAM  buf^   FCC  approved.     '  '^^ 
fers,  SmartPrint  lets  you       And  now  there's  a  new 
work  smarter  by  using      version  of  SmartPrint-  g: 
advanced  spooler  software  The  Multi  Printer  Switch^^r 
that  buffers  work  to  your    It  lets  you  connect  up  to^  ' 
hard  disk,  eliminating  the   5  printers  to  2  computers, 
chance  of  lost  data  or  ,  ,  .  .And  since  it  has  its  own 
system  hang-ups.  inicroproce 
And,  our  advanced  cir-  computer  can  use  any  of 

five  printers  and  it's  LAlJii^^;' 
compatible,  too,  ^^-v;' 


Smart  Price.  It's 
SmartPrint. 

PMNTER  SHARING  SYSTEM 


Model  Computers 


PSS-P2 
PSS-P4 
PSS-P6 
PSS-S4 
PSS-S6 


MUm  PRINTER  SWITCH 


Model  Computers 


MPS     IPar/ISer    4P8r/1Ser  $249 
i  Dr«ts«lhaut 

^COMPUTER  PRODUCTS 

8560  Vineyard  A^«nue,  Bldg.  405 
Rancho  Cucamongi,  CA  91 730 
(714)  945-5600/FAX:  (714)  989-2436 


cuitiy  allows  extra  long 
cable  lengths  from  each 


^SmartFHnt^ 

v^lPrinter  Sharing  §y|t^^  ^ 


SmartPrint  is  distributed  by  Ingram  Micro  D  and  can  be  found  or  ordered  at  most  computer  stores, 
including  Computeriand,  CompuCom,  Connecting  Point,  Egghead,  Entre,  47tli  street  Computer, 
inacomp.  Jade,  Microage,  PC  warehouse  and  softwarehouse  Call  1-800-368-7737  for  the  store  nearest  you. 
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Focus  on  Precision  Illustration 
With  New  Designer  31 


See  for  yourself.  New  Designer  3.1 
turns  your  PC  into  a  precision 
illustration  tool,  running  under  the 
Microsoft®  Windows™  environment. 
You'll  get  more  accuracy  in  technical 
illustrations,  greater  performance  in 
graphic  designs  and  higher  speed  In 
desktop  publishing  layouts.  It's  now 
easier  to  turn  what  you  can  imagine 
into  an  Image  all  can  see.  Call  for 
your  free  trial  software  and  feel  the 
high  performance  yourself. 


^  Higher  performance  in  Designer  3.1 

speeds  up  drawings  with  faster  wide  styled 
lines-even  wide  dashed  lines.  Object 
snap  points  make  precision  a  given. 

The  view  from  out  front.  With  new 
Designer  3.1  you're  ahead  of  the 
pack  no  matter  how  you  look  at  it. 
With  more  usable  features,  higher 
performance  operation  and  more 
flexible  file  handling,  you'll  be  able  to 
create  and  manipulate  an  image 
until  it's  just  right.  That's  precision. 


Choose  from  16.4  million  colors  and  save 
any  number  of  custom  palettes  for  later 
use.  Combine  text  and  graphics  with 
bitmapped  images  and  true  layering. 


A  "The  power-users  choice ...  a 

customizable  toolbox  has  a  tool  for  just 
about  anything;  precise  and  accurate 
autotracing  utility,  CAD-like  layering  and 
superb  color-publishing  capabilities, " 
says  PC  Magazine. 

A  Desktop  published 
articles  become 
clearer  with 
precision  illustration 
from  Designer  3.1. 
Multiple  file  formats 
speed  up  import  and 
export  of  files. 
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Outside  perspective  reflects  well. 

rrn  "Designer  is  an  outstanding 
yiJ  illustration  package  that 
—  receives  Editor's  Choice  recog- 
nition. Designer  is  perhaps  the  most 
sophisticated  of  all  the  Illustration 
packages,"  writes  PC  Magazine. 


Software  Digest 
reports  that  "Designer  pro- 
vides the  best  overall  graphics  pack- 
age. The  program  offers  state-of- 
the-art  features,  good  performance, 
and  unmatched  ease  of  learning 
and  use  in  a  sophisticated  package. 
Designer  can  handle  virtually  any 
free-form  graphics  or  design  task 
with  ease."  Designer  was  awarded 
a  top-of-the-class  rating. 


Free  hands-on 
trial.  Call  now, 
for  a  free 
working 
model  of  the 
new  Designer, 
800-733-3729, 
ext.  5050. 


ESIGNEH 


This  ad  was  created  using  Microgratx  Designer  Microgratx,  Inc  1303  Arapaho,  Ricnardson,  TX  75081  ■  (214)  234-1769  Copyright  ©  1991  Micrografx,  Inc  All  Rights  Reserved 
Micrografx  is  a  registered  trademark,  and  Micrografx  Designer  is  a  trademark  of  Micrografx  All  other  products  are  trademarks  of  their  respective  owners 


the  EISA  bus — or  want  to  be  ready  for 
other  yet-to-surface  interface  cards  that 
can  use  the  EISA 's  potential — you  should 
probably  stick  with  the  ISA  machine. 

SUPERLATIVE  SERVICE 

ACMA  is  strictly  a  mail-  and  telephone- 
order  sales  organization.  To  back  its  sales 
effort,  ACMA  has  a  superlative  set  of 
service  and  support  policies  for  all  its 
systems.  The  basic  warranty  covers  parts, 
for  one  year  and  labor  for  two  years.  You 
can  get  telephone  service  via  a  toll-free 
technical  support  line  as  well  as  parts 
shipping  if  you  wish,  but  a  one-year  on- 
site  service  contract  with  TRW  is  stan- 
dard. ACMA  also  offers  a  45-day  money- 
back  satisfaction  guarantee,  standard. 

Both  ACMA  systems  are  recom- 
mended. They  come  from  a  known,  proven 
vendor  with  a  good  service  record  and 
generous  support  policies,  have  better- 
than-average  overall  performance,  and 
roomy,  if  not  capacious,  expansion  capa- 
bilities. The  ACMA  EISA  and  ISA  prices 
also  compare  well  with  their  respective 
competitors  from  other  vendors.  The  only 
decision  you  have  to  make  is  whether  the 
promise  of  the  EISA  box  is  worth  ap- 
proximately $1,000  more  than  what  the 
ISA  system  can  deliver  now. 


ADVANCED  LOGIC  RESEARCH  INC. 

ALR  BusinessVEISA 

by  Rink  Murray 


The  ALR  BusinessVEISA 's  modular  CPU 
gives  users  the  ability  to  upgrade  their 
systems  to  faster  processors.  In  this  regard 
the  BusinessVEISA  promises  to  deliver  a 
long  computing  life.  There's  only  one 
catch:  This  computer  with  a  built-in  up- 
grade path  is  not  cheap,  and  upgrades 
themselves  will  cost  you  a  bundle,  too. 

Our  $9,699  ALR  test  unit  arrived 
with  9MB  RAM,  which  consisted  of  1  MB 
of  80-nanosecond  RAM  soldered  onto 
the  motherboard  and  8MB  of  80-ns. 
SIMMs  on  the  motherboard's  RAM  bank. 
The  RAM  bank  must  be  filled  with  some 
combination  of  256K,  1MB,  or  4MB 
SIMMs. 

Also  included  in  our  tested  system  was 
apleasantly  quiet  16-millisecond  Seagate 
330MB  ESDI  hard  disk,  a  bus-mastering 
32-bit  ALR  1090V  hard  disk  controller, 
a  1.2MB  floppy  disk  drive,  three  ports 
(one  serial,  one  parallel,  and  one  mouse), 
and  ALR's  FlexVIEW  2x  VGA  display, 
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ALR  BusinessVEISA 

Advanced  Logic  Research  Inc.,  9401 
Jeronimo.  Irvine.  CA  92718;  800-444-4ALR, 
714-581-6770. 

List  price  (tested  configuration):  $9,699. 
Memory  and  processor  RAM  cache:  9MB 

80-ns.  SIMMs. 

Diak  drives  and  controller:  Seagate  16-ms. 

330MB  ESDI:  UltraStor  controller.  512K 

cache;  1 .2MB  floppy  disk  drive. 

Display:  ALR  256K  Super  VGA  adapter,  ALR 

14-inch  monitor. 

Software:  DOS  4.01. 

CIRCLE  401  ON  REAOEH  SERVICE  CARD 


ALR's  1 6-bit  Super  VGA  card  with  256K 
RAM,  and  DOS  4.01. 

MIDDLE  OF  THE  PACK 

Although  the  BusinessVEISA's  price  was 
high,  its  performance  on  the  processor 
and  memory  tests  was  average  relative  to 
that  of  our  test  group.  The  BusinessVEISA 
should  show  minor  performance  gains  if 
you're  willing  to  fork  over  another  $600 
for  ALR's  external  64K  CachePAK  op- 
tion. Chances  are,  the  performance  differ- 


ALR  BUSINESSVEISA 


ence  wouldn't  be  enough  to  make  the 
investment  pay  off. 

ALR's  Super  VGA  card  was  a  disap- 
pointment on  our  video  test  suite,  landing 
third  from  the  bottom.  However,  when 
using  the  5 1 2K  cache  on  the  ALR-labeled 
Western  Digital  disk  controller,  this  sys- 
tem climbed  into  the  top  quarter  in  our 
disk  tests — a  feat  that  looks  impressive  in 
this  context  but  is  less  so  when  compared 
with  other  systems  that  have  caching  hard 
disk  controllers. 

If  more  speed  is  essential,  you  can  opt 
for  the  486/33  processor  for  an  additional 
$300.  To  use  this  system  as  a  server,  ALR 
recommends  installing  the  CachePAK  and 
one  of  its  faster  hard  disk  controllers. 
Expect  to  pay  $500  to  $700  more  for  the 
faster  controller. 

WORKSTATION  DELUXE 

Otherwise,  the  BusinessVEISA  seems 
perfectly  suited  as  a  powerhouse  worksta- 
tion. Measuring  6  by  15  by  17  inches 
(HWD),  this  small-footprint  PC  holds  up 
to  17MB  RAM  on  the  motherboard.  To 
install  more  than  17MB,  you  must  pur- 
chase ALR's  proprietary  memory  mod- 
ule, which  costs  $199  with  no  RAM  in- 
stalled. The  BusinessVEISA  also  has  two 
half-height  drive  bays:  one  external  3.5- 
inch  drive  bay  and  one  internal  one. 

The  BusinessVEISA  has  three  32-bit 
EISA  slots,  two  16-bit  ISA  slots,  and  three 
proprietary  ALR  slots  for  a  memory  card, 
cache  card,  and  the  CPU  module.  In  our 
test  unit,  one  1 6-bit  slot  was  occupied  by 
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mance  is  irregular.  While  its  processor  and  mem- 
ory test  scores  were  average,  the  system's 

Seagate  ESDI  hard  disk  and  51 2K  cached  controller  performed  very  well,  while  the  V\/estern 
Digital  VGA  card  turned  in  a  score  that  was  visibly  worse  than  average.  At  $9,669,  this  system 
may  seem  expensive,  but  it  allows  users  to  upgrade  to  faster  CPUs  and  to  take  advantage 
of  EISA  compatibility.  Even  with  ALR's  buy-back  plan,  however,  upgrades  will  not  be  cheap. 


the  Super  VGA  card,  and  a  32-bit  slot  held 
the  hard  disk  controller.  In  addition  to  the 
CPU's  built-in  80387  coprocessor,  CAD 
users  will  welcome  the  slot  for  the  Weitek 
4 1 67  coprocessor.  ALR  built  the  system's 
internals  with  exemplary  care.  The  moth- 
erboard is  compact  yet  orderly,  with  every 
chip  and  slot  easy  to  reach. 

STRIPPED  SCREWS 

The  chassis,  however,  looked  like  it  had 
been  designed  for  another  model.  The 
screws  that  held  the  cover  to  the  chassis 
were  about  three  times  as  long  as  standard 
screws  and  wider  too.  By  the  time  we  had 
opened  and  closed  the  machine  several 
times,  the  screws  were  almost  stripped. 
Unless  we  tightened  the  screws  all  the 
way,  the  machine  would  not  turn  on.  This 
happened  because  the  power  switch,  a 
push-button  device,  was  located  on  the 
front  panel  of  the  PC's  removable  cover. 
If  we  didn't  have  the  cover  screwed  on 
very  tightly,  the  switch  wouldn't  connect. 
ALR  says  these  problems  were  unique  to 
the  model  we  tested  and  assured  us  that 
the  BusinessVEISAs  now  shipping  do 
not — and  never  have  had — this  problem. 

The  ALR  BusinessVElS  A  ships  with  a 
one-year  warranty  for  parts  and  labor.  All 
service  is  handled  through  ALR  dealers  or 
through  on-site  service  from  TRW.  This 
is  a  fairly  standard  service  policy  among 
the  vendors  in  this  overview. 

CPU-ON-A-CARD 

If  the  time  comes  when  you  want  to  up- 
grade your  CPU.  ALR  does  offer  a  CPU 
card  buy-back  plan.  Although  the  com- 
pany plans  to  offer  50-MHz  486  CPU 
upgrades  when  the  chip  becomes  avail- 
able, the  only  current  upgrade  is  to  a  33- 
MHz  486. 

Considering  that  ALR  will  give  you 
$700  for  your  old  486/25  processor  and 
that  the  current  cost  of  its  486/33  is  $2,695, 
the  prudent  shopper  will  consider  pur- 
chasing the  486/33  version  first.  It  will 
cost  you  only  $300  more  than  the  25-MHz 
BusinessVEISA,  and  you'll  avoid  the 
paperwork  and  upgrade  agony. 

Although  the  cost  is  high,  the  ALR 
BusinessVEISA  does  allow  you  to  up- 
grade your  processor,  which  may  suit 
those  who  want  486  computing  now  on 
the  EISA  platform.  But  if  you're  going  to 
spend  this  kind  of  money,  you  may  as  well 
spend  relatively  little  more  for  the  fastest 
processor  currently  available  and  bide  your 
time  until  Intel  .starts  numbering  its  CPUs 
with  a  "5." 
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AGI  COMPUTER  INC. 

AGI  4100A 

by  John  R.  Quain 


If  you  can't  beat  'em,  sell  the  same  prod- 
uct. That  seems  to  be  the  maxim  that  AGI 
Computer  has  followed  for  its  4100A,  a 
25-MHz  ISA.  For  all  intents  and  pur- 
poses, the  AGI  4100A  is  an  Everex  sys- 
tem: It  has  an  Everex  motherboard,  Everex 
monitor,  Everex  1 6-bit  video  card,  and  an 
Everex  ESDI  hard  disk  controller. 

The  second  business  maxim  that  AGI 
seems  to  have  adopted  is  if  you  can't  offer 
something  different,  beat  the  other  com- 
pany's price.  AGI's  4100A  undercuts  the 
price  of  the  similar  Everex  Step  486/25  by 
about  $3,500,  although  the  Everex  system 
boasts  a  larger  hard  disk.  Nevertheless, 
unless  you  can  get  a  substantial  dealer 
discount,  the  AGI's  $6,995  price  tag  may 
still  be  too  high  for  it  to  remain  competi- 
tive in  this  group,  especially  considering 
the  4100A's  less  than  stellar  performance 
on  our  benchmark  tests. 

For  your  $6,995  you  get  familiar  names: 
AMI  BIOS,  a  discrete  logic  chip  set, 
280MB  Maxtor  hard  disk,  1.2MB  TEAC 
floppy  disk  drive,  and  DOS  4.01 — no 
strays  or  unknowns  here.  You  also  get 
expandability  in  the  form  of  room  for  an 
additional  internal  full-height  drive  and 
three  accessible  half-height  bays.  If  you 
plan  to  fill  up  the  expansion  slots  and  turn 
the  4 1 OOA  into  a  file  server,  there  are  three 
16-bit  slots,  one  proprietary  slot  (for  32- 
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AGI4100A 

AGI  Computer  Inc., 
48431  Mllmont  Dr., 
Fremont,  CA  94538; 
415-683-2200. 
List  price  (tested 
configuration): 
S6.995 
Memory  and 
processor  RAM 
cache:  8MB  80-ns. 
SIMMs,  256K  cache. 
Disk  drives  and 
controller:  Maxtor 
16-ms  280MB 
ESDI,  Everex 
controller,  1 .2MB  floppy  disk  drive. 
Display:  Everex  51 2K  Super  VGA  adapter, 
Everex  14-Inch  monitor. 
Software:  DOS  4.01 . 
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POPULAR  PRAISE  FOR 
THE  PORTABLE  DESKTOP 


This  new  generation 
PC  is  remarkable  for  the 
performance  and  practi- 
cality it  provides.  Carry 
it  from  the  office,  to 
home,  to  multi-site 
locations  so  all  your 
programs  and  files  travel 
conveniently  with  you. 

Customers  and  critics 
alike  are  praising  the 
Brick  for  its  portability, 
elegant  design,  whisper 
quiet  operation  and 
screamingly  fast  power 
This  diminutive  PC  with 
the  unforgettable  name  is 
designed  for  the  way 
you  always  wanted  to 
do  computing 

Here's  a  sampling 
from  recent  articles  on 
the  Brick. 


"Every  once  in  a  while  a  PC 
product  comes  along  in 
which  the  performance, 
design  and  concept  are  so 
uncommon  that  a  little 
voice  inside  you  says  you 
really  want  to  have  one." 

Jon  Pepper, 

PC  Sources,  11/90 

"Engineered  with  the  way 
people  actually  work  in 
mind,  it  answers  the 
question  of  how  to  trans- 
port an  entire  environment 
to  and  from  several  work 
sites,  something  no  other 
product  handles  elegantly." 

PC/Computing,  12/90 


"Overall  the  Brick  repre- 
sents a  clever  counter  to 
conventional  notebook 
designs,  it  solves  the 
fundamental  problem  of 
two-location  computing. 
You  get  to  keep  your  home 
and  away  files  in  sync 
because  they  are  the  same." 

Tracy  Licklider 

BCS  UPDATE,  7/90 

"Ergo's  Brick  maintains  the 
functionality  of  a  desktop 
PC  within  a  small  form- 
factor.. .the  Brick  is  a  real 
performer,  consistently 
outperforming  both 
Compaq's  and  IBM's  16  MHz 
SXs  on  PC  L^bs  computer 
benchmark  tests." 

Matt  Ross, 

PC  Magazine,  9/25/90 


"The  Ergo  Brick— that 
deiightfuliy  small,  full- 
featured  386SX™  machine, 
it's  almost  silent,  it's  fast... 
a  great  personal  computer 
in  every  other  respect  too." 

Bill  Machrone, 

PC  Magazine,  1/15/91 

"The  Brick  is  the  first  real 
innovation  in  DOS  based 
computers  in  a  long,  long 
time." 

Computer  Shopper, 

1/91 

"The  philosophy  behind  the 
Brick  is  so  obvious  that  I'm 
surprised  that  no  one  has 
thought  of  it  before... you 
can  keep  a  monitor  and  a 
keyboard  at  each  work 
location,  carrying  only  the 
computer  guts  (and  your 
own  data)  between  loca- 
tions...in  a  world  of  boring 
and  utilitarian  PCs,  the 
Brick  stands  out  for  both  its 
elegance  and  its  technologi- 
cal sophistication." 

Stan  Miastkowski, 
BYTE,  6/90 


THE 

BRICK 


$2,495 


INCLUDES 


"The 
Brick  is  a 
simple  idea  that  is  beauti- 
fully executed,  resulting  in  a 
machine  whose  time  has 
clearly  come.  You  get  the 
convenience  of  a  laptop 
with  the  uncompromising 
performance  of 
a  desktop." 

Jon  Pepper, 
PC  Sources, 

11/90 

"An  ideal 
system  for 
those  who  split 
their  working 
time  between 
home  and 
officc.TTie 
stylish  "black 
granite'  and  beige  cases 
look  as  if  they  came  straight 
from  the  pages  of  a  Sharper 
Image  catalog." 

PC  Week,  9/24/90 


"The  Brick  is  first 
class  all  the  way.  Its 
appearance  and  feel 
suggest  even  higher 
quality  than  that  of 
the  Toshiba  and 
Compaq...  This  system 
provides  an  amazing 
amount  of  features  and 
support  for  the  price." 

Peter  Varhol, 

Personal  Workstation 

11/90 


Hi-res  video  drivers  are  included  for  over  25  major  applications 
irKluding  Windows  3.0,  WordPerfect,  Ventura,  AutoCad,  Cadkey, 
and  Lotus.  The  Docking  Terminal  ($349)  permits  instant  hook- 
up of  all  cables  and  adds  another  1 6-t>it  3/4  length  slot. 


"...everyone  who  sees  it 
falls  in  love  with  it... 
Recommended." 

Jerry  Poumelle, 
BYTE, 


"Using  the  Brick  is  a 
pleasure.  In  fact,  several 
things  about  the  Brick  are 
terrific.  By  any  standard 
it's  a  well  equipped  and 
competitively  priced  386SX 
desktop;  when  you  add  the 
appeal  of  its  diminutive 
size,  it  becomes  adorable." 

Eric  Grevstad, 
Portable  Office,  12/90 


"The  beauty  of  this 
arrangement  is  that 
you  never  have  to 
worry  about  the 
consistency  of  your 
data  files...  you  just 
take  it  all  with  you." 

Her\ry  Fersko-Weiss, 
PC  Magazine,  J/d7 


"Only  slightly  larger 
and  heavier  than  a 
college  dictionary,  the 
Brick  is  a  faux-granite- 
finished  portable  CPU  that 
explores  the  middle  ground 
between  desktop  PCs  and 
portable  computers." 


K;  MHz  Inlei  :{86SX 
A  MB  R.\M  (exp  to  8  MB) 
44  MB  28ms  hard  disic 
2,40()  bps  modem 
1024  x  768  VGA  adapter 
with  1  MB  video  RAM 
3.5"  floppy/ 1,44  MB 
16-bit  half  card  exp.  slot 
DOS  3.3  or  4.01 
1  year  warranty 
30  day  money  back  guarantee 
Frelylit  Prepaid 
Plus  Your  Choice  of: 
▲  Windows  3.0  with 
Adobe  ATM,  Mouse 
or: 

A  DESQview/386  with  gEMM. 

Manifest,  Tree86,  CacheSS 
A  .All  software  completely  set  up. 

Ready  to  go 


Options: 

A  10-1  MB  24ins  HD 

A  212  MB  16ms  HD 

A  20  MHz  Brick 

A  8  MB  total  RAM 

▲  387SX  Coprocessor 

16  MHz 
20  MHz 

A  12"  640  X  480  mono 

VGA  monitor*  101 

keyboard-beige 
A  14"  640  x  480  color 

VGA  monitor  &  101 

keyboard-beige 

A  Color  coordinated  VGA 
monitor  &  keyboard, 
as  shown  add  $195 

▲  Docking  Terminal    add  8349 


add  $395 
add  $995 
add  $250 
add  $396 

add  $395 
add  $445 


add  $218 


add  $464 


One  Intercontinental  Way 
Peabody  MA  01960 

TEL:  (508)  535-7510 
FAX:  (508)  535-7512 


^oumelle, 


Fred  Paul, 
PC/Computing, 

8/90 


Or 


COMPUTING 


For  further  information 
or  to  roquKt  our  FREE  Catalog 

CALL  TOLL  FREE 

1-800-633-1925 

to  recoiv*  information  via  FAX,  24  hovri, 

CALL  l-SOO-THE-BRICK  .. 
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hoc  MicroApps.  Ready  to  use  in 
an  instant — when  you're  in  the 
middle  of  a  Windows  program. 


hoc  FirstApps  "•■ 
Nine  MicroApps 
that  customize 
and  enhance 
your  Windows 
system.  Get  a 
graphical  view  of 
your  system 
memory,  turn 
your  desktop  background  into  a 
calendarand  much  more. 
Suggested  Retail  Price  $99.95* 

■  hoc  FileApps  "" 

nJS^    The  Windows  file 
utilities  you 
need — when  you 
need  them.  Aset 
of  five  powerful 
MicroApps  that 
lets  you  take  care 
of  essential  file 
operations  quickly  and  easily. 
Undelete  files  instantly,  find  files 
fast,  graphically  viewyour  hard  disk, 
encrypt  filesand  more. 
Suggested  Retail  Price  $129.95* 


iiin: 
*«//*?*'»»■ 


hDC  Icon  Designer  ' 
Create  and  modify 
icons  for  Windows 
Program  Manager 
withthe  Icon  Editor. 
Store  and  manage 
your  icons  in  easy-to- 
use  graphical  libraries. 


Suggested  Retail  Price  $59.95* 

Call 800.321. 4606  for 
more  information 
and  the  name  of 
the  hDC  Dealer** 
nearestyou. 


hDC 


hoc  Computer  Corporation 
6742  laSthAvtnu^Ne 
Redmond,  Washington  99052 


'Suggcited us rrt«il  price  "hDCproduasarcdiitributtd 
worldwide;  call  206  885.SSS0for  the  distributor  in  your  country. 
C  Copyright  1991,  hOC  Computer  Corporation,  hDCFilcAppl. 
FirttAppi.  Icon  Designer  and  MicroAppi  are  trademarks  of  hDC 
Computer  Corporation  Microsoft  is  a  registered  trademark  and 
Window!  it  a  trademark  of  Microsoft  Corporation. 
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TEST  RESULTS 


In  Short:  The  256K  of  20-ns.  SRAM  helped  the 
AGI 41 OOA  achieve  solid  above-average  proces- 
sor performance,  but  its  memory  test  score  did 
not  match  the  competition,  primarily  because  of  the  machine's  80-ns.  RAM  and  page-mode 
addressing.  The  Everex  ESDI  disk  controller  did  poorly  on  our  test.  The  tower  case,  stacked 
with  components  from  Everex  and  other  familiar  names,  spells  reliability.  But  for  this  ISA 
system  to  remain  competitive,  its  price  will  have  to  come  down. 


bit  memory  cards  or  8-bit  ISA),  and  a 
single  8-bit  slot  still  free  after  the  requisite 
video,  disk  controller,  and  I/O  cards  are 
installed.  Moreover,  you  should  feel  con- 
fident about  the  sturdy  tower  case,  which 
houses  two  fans,  top  and  bottom,  for  plenty 
of  ventilation. 

Our  system  came  with  8MB  of  1MB 
80-nanosecond  SIMMs  on  the  mother- 
board. For  memory  hogs,  there's  room  for 
16MB  of  SIMM  RAM,  though  you'll 
have  to  remove  the  Maxtor  drive  if  you 
want  to  add  to  or  change  your  machine's 
RAM  configuration.  The  AGI  owner's 
manual  is  a  veritable  godsend  in  this  re- 
gard. In  a  forest  of  clone  manufacturers 
that  simply  throw  the  original  compo- 
nents' technical  documentation  into  the 
shipping  box,  AGI  includes  a  finished 
system  manual  that  tells  the  average  user 
in  diagrammatic  detail  just  how  to  per- 
form such  tasks  as  removing  the  hard  disk. 

In  processor  tests,  the  256K  of  20-ns. 
external  RAM  cache  helped  the  41  OOA 
achieve  the  top  score  (along  with  six  other 
systems)  on  the  Instruction  Mix  test.  On 
the  other  hand,  conventional  memory 
scores  did  not  match  those  of  the  compe- 
tition: Only  one  other  system's  memory 
was  slower.  This  lag  was  primarily  the 
result  of  AGI's  80-ns.  RAM  and  its  page- 
mode  addressing  scheme,  compared  with 
the  faster  70-ns.  RAM  and  interleaved 
page-mode  arrangements  of  the  others. 

LAN  managers  will  not  be  much  hap- 
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pier  with  the  AGI's  hard  disk  benchmark 
test  scores.  The  ESDI  floppy/hard  disk 
controller,  which  can  handle  a  total  of  two 
floppy  and  two  hard  disks,  did  poorly  on 
our  tests.  Once  again,  only  one  other  sys- 
tem was  slower.  You'll  need  disk  caching 
software  to  achieve  better  speed  results. 

If  you're  considering  this  machine  for 
heavy  design  work,  note  that  the  top-of- 
the-line  Everex  Viewpoint  VRAM  Su- 
perVGA video  adapter  didn't  raise  much 
applause,  either:  It  landed  smack  in  the 
middle  of  the  pack. 

AGI  doesn't  offer  a  33-MHz  486,  but 
according  to  the  company,  a  similariy 
configured  386/33  costs  $1,000  dollars 
less  than  the  41  OOA.  Typically,  25-MHz 
486s  offer  a  1 0  to  1 5  percent  performance 
boost  over  33-MHz  386s.  Assuming  that 
this  holds  true  in  AGI's  case,  you'll  have 
to  consider  other  possible  benefits,  such 
as  the  computer's  ability  to  use  a  Weitek 
4167  coprocessor,  to  justify  the  25  per- 
cent price  for  the  486. 

AGI's  PCs  are  approved  for  FCC  Class 
B  certification — good  news  for  those  who 
need  a  486  in  the  home — and  are  sold 
primarily  through  distributors.  The  com- 
pany offers  a  one-year  parts  and  labor 
warranty  which  is  also  fulfilled  through 
its  dealers. 

If  you  must  have  a  25-MHz  486  PC,  the 
AGI  41  OOA  offers  reliable  components, 
although  neither  its  price  nor  its  perfor- 
mance is  very  competitive. 


The  Pocket 
LAN  Adapters 

More  Operating  Systems.  More  Networks.  More  Convenience! 


LAN  connectivity  can  be  a  tangle  of 
topologies,  operating  systems  and  wlr- 
^I^^  N  CoH;/x//jWt'ofien  seems  more 

like  omht 


Xircom's  family  of  Pocket  LAN  Adapt- 
ers™ provides  the  widest  range  of 
network  operating  system  support  for 
Ethernet,  Token  Ring  or  Arcnet  on  all 
popular  w  iring. 

Xircom's  Pocket  LAN  Adapters  remove 
the  knotty  problems  associated  with 
internal  cards.  By  connecting  externally 
through  the  parallel  port  of  a  laptop  or 
desktop  you'll  side-.step  compatibility 
problems  and  the  fai.strations  a.s,sociated 
with  juniper  switches  and  addre.ss 
or  intemipt  conflias.  You'll 
have  a  hassle-free 
"plug-and-phj 
solutiofLkflpntting  any 
\'<^Sr.\  LAN. 
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Xircom 

Simply  Expanding  Connectivity 
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26025  Mureau  Road 

Calabasas.  CA  91302  •  818/878-7600 

De  Lescluzestraal  63  •  2600  Antwerp,  Belgium 

32(0)3  281-06-46 


In  the  universe  of  LANs  there's  only  one 
tnilv  ^ .  >n\cnieuLJiiptop  connection. 
And  it's  from  Xirc^^t's  the  Pocket 
LAN  Adapter. 


So  call  us  today  at  (81f^78-7600  to 
become  a  Xircom 
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AMAX  ENGINEERING  CORP. 

Amax  486  EISAmax 

by  M.  David  Stone 


Housed  in  a  7.5-inch-wide  tower  case 
with  six  accessible,  half-height  drive  bays, 
Amax  Engineering  Corp.'s  486  EISA- 
max is  clearly  intended  to  be  equally  at 
home  as  a  network  server  or  as  a  heavy- 
duty  workstation  for  desktop  publishing 
orCAD applications.  More  important,  it's 
worth  considering  in  either  role.  Its  per- 
formance on  our  PC  Magazine  Labs  tests 
ranged  from  average  toexcellent  at  a  price 
that's  lower  than  average  for  EISA  sys- 
tems. 

Amax's  price  forthe  standard  configu- 
ration specified  by  PC  Magazine  is  $6,910. 
This  gives  you  8MB  RAM,  a  256K  proc- 
essor RAM  cache,  a  1 .2MB  or  1 .44MB 
floppy  disk  drive,  a  2 10MB  hard  disk,  and 
an  800-  by  600-pixel  Super  VGA  card 
with  a  NEC  2A  monitor.  As  tested,  the 
system  included  a  second  floppy  disk 
drive,  a  1,024-  by  768-pixel  noninter- 
laced video  card,  and  a  NEC  3D  monitor 
for  a  total  price  of  $7,2 1 0.  The  system  we 
tested,  with  a  330MB  hard  disk,  can  be 
had  for  $7,639. 

The  tower  case  follows  a  more  intelli- 
gent design  than  most,  with  the  six  half- 
height  bays  in  a  single  stack  starting  at  the 
top  of  the  tower.  This  arrangement  gives 
maximum  flexibility  for  adding  any  com- 
bination of  drives  in  various  sizes  and 
does  not  cover  the  motherboard  with  drive 
bays.  The  result  is  that  the  motherboard  is 
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completely  accessible.  And  you'll  have 
no  trouble  getting  at  the  1 6  SIMM  sockets 
or  the  Weitek  coprocessor  socket. 

The  Free  Technology  motherboard, 
which  in  this  system  is  OEM'd  under  the 
Helm  Engineering  name,  incorporates  all 
the  crucial  motherboard  components  in- 
cluding the  Intel  chip  set,  Award  BIOS, 
25-MHz  80486  processor,  and  256K  of 
25-nanosecond  cache  RAM.  All  system 
RAM  goes  into  the  SIMM  sockets,  which 
accept  either  1  MB  or  4MB  modules  for  a 
total  of  64MB.  As  tested,  the  unit  came 
with  eight  1MB  SIMMs. 

The  eight  slots  on  the  motherboard 
consist  of  two  1 6-bit  ISA  slots  and  six  32- 
bit  EISAs.  The  two  16-bit  slots  shouldn't 
be  an  issue,  however,  since  you're  likely 
to  be  using  more  8-bit  and  16-bit  boards 
than  EISA  boards  for  some  time  to  come. 

The  lack  of  a  wide  choice  of  EISA 
boards  is  a  problem  that  the  486  EISAmax 
shares  with  other  EISA  machines.  The 
only  EISA  card  in  the  review  unit  was  the 
UltraStor  Ultra-22C  ESDI  EISA  bus 
mastercard  that  showed  up  in  other  EISA 
systems  as  well.  The  Ultra-22C,  with  its 
minimum  5 1 2K  intelligent  cache,  yielded 
good  performance  in  our  tests  in  combi- 
nation with  the  15-millisecond  Maxtor 
drive.  Unfortunately,  the  card  lacks  sup- 
port fora  floppy  disk  drive,  so  you'll  have 
to  use  a  second  slot  for  a  floppy  disk 
controller. 

Three  other  slots  in  the  test  system 
were  occupied  by  the  Orchid  ProDesigner 


Amax  Engineering  ^H^^^sH^ 

Mission  Falls  Ct..  ;  I^Si^^^M 

94539;  800-888-  ^H^^^^^ 
List  price  (tested  ^^^^^^^^ 

processor  RAM  ^^^^^^^ 
cache:  8MB  70-ns.  iP'^ 
SIMMs,  256K  ^ 
cache. 

Disk  drives  and  controller:  Maxtor  15-ms. 
330MB  ESDI;  UltraStor  controller,  51 2K  cache; 
1 .2MB  and  1 .44MB  floppy  disk  drives. 
Display:  Orchid  ProDesigner  II  Super  VGA 
adapter  with  1MB  RAM,  NEC  14-inch  monitor. 
Software:  DOS  4.01 .  Windows  3.0. 
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II  board,  the  parallel/serial  board,  and  the 
additional  communications  and  game  port 
connected  to  the  parallel/serial  card.  You 
can  regain  one  slot  by  fitting  connectors 
into  the  cutouts  on  the  tower's  back  panel 
instead  of  using  a  slot.  But  that  still  leaves 
only  four  slots  free. 

If  you're  not  committed  to  the  EISA 
bus,  note  that  Amax  al.so  offers  two  486- 
based  IS  As:  a  486/25  (reviewed  in  "The 
First  24  486/25  PCs,"  PC  Magazine. 
September  1 1 . 1990,  page  101 )  and  a  486/ 
33.  Equipped  identically  to  its  486/25 
EISA,  Amax's  486/25  ISA  is  just 
$4.595— a  savings  of  $2,700  over  the 
EISA.  And  at  $5,445,  Amax's  486/33  ISA 
represents  a  significant  saving  over  its 
486/25  EISA.  The  company's  486/33 
EISA  costs  $7,995  for  the  same  config- 
uration— roughly  a  10  percent  premium 
for  a  25  percent  faster  processor. 

Amax's  warranty  and  support  policies 
are  one  notch  beyond  minimal.  The  unit 
includes  the  usual  one-year  warranty,  with 
service  provided  by  dealers.  There  is  a 
toll-free  technical  support  number  and  a 
$99-per-year  optional  service  contract 
with  Memorex-Telex.  All  told,  thanks  to 
the  combination  of  relatively  low  price, 
good  overall  performance,  and  six  drive 
bays  that  leave  plenty  of  room  for  expan- 
sion, the  Amax  486  EISAmax  is  a  better- 
than-average  value  among  EISA  systems. 
And  keep  in  mind  that  the  $7,639  for  the 
system  as  tested  is  a  suggested  list  price. 
The  street  price  could  be  20  percent  lower, 
making  it  an  even  better  value. 


AMAX  486  EISAMAX 


In  Short:  The  Amax  486  EISAmax  achieved  test 
scores  ranging  from  average  to  excellent.  This 
system  made  good  use  of  the  Orchid  ProDe- 
signer II  video  card.  Similarly,  the  combination  of  a  15-ms.  Maxtor  hard  disk  with  51 2K  disk 
cache  yielded  very  good  p>erformance,  alongside  other  systems  with  caching  controllers.  The 
486  EISAmax  offers  a  tower  case  with  six  drive  bays  and  the  usual  eight  system  slots.  All  this, 
combined  with  a  low  price,  makes  the  486  EISAmax  a  strong  competitor. 
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Tektronix  introduces  the  first  color  printer  that's 
software-based  PostScript-compatible  for  less  than 
15000.  Our  new  Phaser  II SX  is  great  for  individuals  or 
small  groups.  It  works  with  Windows  3.0  or  Macintosh 
QuickDraw  using  brilliant  300  dpi  thermal-wax  color. 

For  bigger  businesses,  we  have  the  Phaser  II PX. 
It's  PostScript-compatible  with  HP-GL  and  licensed 
by  Pantone.  It  works  with  Macs,  PCs,  and  UNIX 


workstations.  At  the  same  time.  And,  like  all  our  other 
printers,  it's  upgradeable  so  you'll  never  outgrow  it. 

So  give  us  a  call  at  1-800-835-6100,  Dept.  I4E  for 
more  information.  Because  no  other  color  printer  looks 
/  ~  this  good  on  paper. 

Tektronix 

The  best  and  the  brightest. 
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AMERICAN  RESEARCH  CORP. 

ARC  Skyscraper 
486/25C 

by  Henry  Fersko-Weiss 

The  Skyscraper  486/25C  is  ARC's  first 
foray  into  the  486  marketplace  with  a 
computer  under  its  own  name.  This  ISA 
bus  tower  computer  is  solidly  constructed, 
and  its  narrow  profile  has  ample  room  for 
expansion.  Although  the  Skyscraper's 
performance  was  average  on  PC  Maga- 
zine Labs'  benchmark  tests,  it  boasts  a 
lower-than-average  price. 

In  the  configuration  we  tested — 8MB 
RAM,  128K  processor  RAM  cache, 
1 83MB  hard  disk,  a  1 .2MB  and  a  1 .44MB 
floppy  disk  drive,  1,024-  by  768-pixel 
display  system,  mouse,  Windows  3.0  and 
DOS  4.0 1— the  Skyscraper  486/25c  costs 
$3,595.  With  only  one  floppy  disk  drive 
(to  meet  PC  Magazine's  standard  con- 
figuration), you'll  pay  $80  less.  You  can 
also  purchase  a  basic  system  with  the 
same  amount  of  RAM,  a  64K  processor 
RAM  cache,  an  89MB  hard  disk,  one 
floppy  disk  drive,  and  a  Super  VGA  card 
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FACT  FILE 


for  only  $375  less  than  the  standard  con- 
figuration described  above. 

In  any  case,  you  had  better  like  the 
standard  configuration  of  this  computer 
because  ARC  offers  very  few  options. 
Beside  the  hard  disks  in  the  basic  and 
standard  configurations,  you  can  choose 
between  a  1 44MB  and  300MB  SCSI  drive. 
If  you  want  an  internal  tape  drive,  how- 
ever, or  a  different  monitor  or  video  card, 
you'll  have  to  look  to  other  suppliers 
because  ARC  doesn't  sell  them.  And  the 
only  extra  software  you  can  buy  from 
ARC  is  OS/2  1.1. 

NARROW  CASE 

One  of  the  distinctive  features  of  the  Sky- 
scraper is  its  narrow  case.  The  company 
gets  this  profile  by  turning  the  two  acces- 
sible half-height,  5.25-inch  drive  bays  side- 
ways; above  them  are  two  3.5-inch  bays. 
A  full-height,  5.25-inch  drive  bay  is  in- 
side, but  because  of  the  way  it's  sus- 
pended from  the  top  of  the  machine,  you 
can't  fit  two  half-height  drives  there. 

The  computer's  all-metal  case  is  very 
solid;  only  the  face  plate  is  made  of  plas- 


ARC  Skyscraper 
486/25C 

American  Research 
Corp.,  1101 
Monterey  Pass  Rd., 
Monterey  Park,  CA 
91754:800-346- 
3272,213-265- 
0835. 

List  price  (tested 
configuration): 
$3,595. 
Memory  and 
processor  RAM 
cache:  8MB  80-ns. 
SIMMs,  128K  cache. 
Disk  drives  and  controller:  Seagate  1 8-ms. 
183MB  SCSI,  Adaptec  controller,  1 .2MB  and 
1 .44MB  floppy  disk  drives. 
Display:  Mentor  1 ,024  by  768  adapter  with 
1MB  RAM,  Tatung  14-inch  monitor. 
Software:  DOS  4.01 ,  Windows  3.0  with 
mouse. 
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tic.  The  removable  side  panel  has  overlap- 
ping flanges  that  seal  the  seams  very 
tightly.  ARC  targets  the  Skyscraper  at 
medium-to-large  businesses  for  use  as  a 
file  server  or  engineering  workstation. 
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Parau  Printer  Rlkbons.  Make  A  Greet  Impreeelee.  1 


Choosing  the  right  printer  ribbon  can  make  a  big  difference. 
Dark  or  light.  Long  lasting  or  short-lived.  But  when  you  choose 
Parana  brand  ribbons,  you're  guaranteed  a  high-quality  ribbon 
that  leaves  behind  a  good  image  every  tima 
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Parana!s  product  quality  earned  the  EPSON  APPROVED  endorsement  for 
Epson  ribbon  replacement  Whether  you're  using  Windows  3D  or  Macintosh,  or 
printing  charts  from  Lotus  1-2-3,  a  Parana  ribbon  will  enhance  your  image. 
Call  1-800-4PAEANA  for  the  name  of  your  nearest  Parana  dealer 
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For  mission  critical  networking,  you  need  the 
PC  servers  rated  Number  One. 


In  Computerworld's  Buyers' 
Scorecard,  HP  Vectra  PCs 
rated  highest  in  overall  satis- 
faction.' When  PC  Magazine 
polled  20,000  readers,  they 
put  HP  personal  computers 
at  the  very  top  of  the  Ust  for 
reliability.^ 

In  fact,  our  PCs  are  so  reliable 
that  we  now  give  a  1-year  on- 
site  limited  warranty  on  our 
486  PCs.'  And  our  hard  disks 


have  a  17-year  MTBF-three 
times  the  industry  average. 

We  have  25  years'  ex|)erience 
in  building  and  supporting 
computer  networks.  So  you 
can  count  on  HP  to  under- 
stand your  needs  and  provide 
precisely  the  right  solution 
for  them. 

Of  course,  our  line  of  PCs  is 
fully  compatible  with  indus- 
try standards,  including  net- 


work operating  systems  such 
as  Novell  NetWare,  LAN 
Manager  and  3+Open. 

So,  if  PC  networking  is  critical 
to  your  business,  call  1-800- 
752-0900,  Ext.  1996  for 
more  information  and  your 
nearest  HP  dealer 

SEE  US  AT  COMDEX  BOOTH  #1262 
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25-MHz  486-BASED  PCs:  SUMMARY  OF  FEATURES 


List  price  (standard  configuration)  For  this  re- 
view of  25-MHz  80486  computers,  we  requested  a 
standard  configuration  that  included  8MB  of  RAM.  a 
200MB  to  300MB  hard  disk,  one  floppy  disk  drive,  a 
Super  VGA  color  display  subsystem,  one  parallel 
and  two  serial  ports,  and  DOS  4.01.  All  29  PCs 
reviewed  here  provide  a  reasonably  close  match  to 
this  list  of  requirements. 

The  price  of  the  standard  configuration  is  fol- 
lowed by  the  standard  hard  disk  capacity.  Unless 
otherwise  noted,  all  table  entries  refer  to  the  range 
of  options  available  in  the  systems  reviewed. 

Distribution  channel  Dealers  often  offer  discounts 
of  25  percent  or  more  off  the  list  price  (although  there 
is  no  guarantee  that  the  discounts  will  run  this  high) . 
Direct  mail-order  vendors  offer  no  such  discounts. 

80486chip  set  manufacturer  indicates  which  com- 
pany makes  the  support  logic  that  connects  the 
CPU  with  the  other  functions  managed  by  the  sys- 
tem board.  In  some  cases  the  computer  uses  dis- 
crete logic  rather  than  a  chip  set. 

System  RAM  arrangement  refers  to  the  method 
in  which  memory  is  addressed.  Different  arrange- 
ments aim  at  avoiding  the  wait  states  imposed  when 
CPU  speed  outpaces  conventional  memory  speed. 

Page-mode  architecture  allows  back-to-back 
memory  accesses  within  banks  of  RAM  defined  as 
pages. 

Interleaved  RAM  aaangement  divides  memory 
into  two  or  four  portions  that  process  information 
alternately.  The  CPU  sends  information  to  one 
section  for  processing  while  another  section  under- 
goes a  refresh  cycle.  Systems  may  also  use  inter- 
leaving in  conjunction  with  page-mode  architecture. 
We  refer  to  this  an-angement  as  interleaved  page. 

Row/column,  the  original  method  of  accessing 
data,  is  a  subset  of  the  page-mode  memory  archi- 
tecture. 


Installable  RAM  indicates  the  minimum  and  maxi- 
mum amount  of  memory  that  can  be  installed  using 
any  combination  of  chips  and  proprietary  cards. 

The  BIOS  version  can  affect  PC  Magazine  Labs' 
benchmark  test  results.  Those  purchasing  the  same 
machine  with  a  different  BIOS  version  may  encoun- 
ter some  variations  in  performance. 

Setup  can  reside  either  on  a  floppy  disk  or  in  the 
system  s  ROM. 

Shadowing  Shadow  RAM  is  a  technology  that 
loads  video  BIOS  or  system  BIOS  directly  into  fast 
RAM  when  the  computer  is  booted,  offering  en- 
hanced performance  speed.  It  uses  a  segment  of 
system  memory  located  between  the  boundary  of 
conventional  memory  (640K)  and  the  end  of  the  first 
megabyte  of  installed  RAM.  With  some  applica- 
tions, the  ability  to  disable  shadowing  is  important  in 
resolving  memory  conflicts. 


The  display  circuitry  can  reside  on  an  expansion 
card  or  on  the  motherboard.  Mothertxsard  circuitry  Is 
often  faster,  but  if  it  cannot  be  disabled  there  is  no 
way  to  upgrade  it. 

DOS  versions  and  prices  are  listed  here.  If  no  price 
is  given,  the  base-priced  system  includes  DOS.  {PC 
Magazine 's  standard  configuration  includes  DOS 
4.01 — or  3.3  if  4.01  is  not  available — to  allow  more- 
accurate  price  comparisons.) 

Other  software  listed  is  bundled  free  of  charge 
unless  price  is  given.  This  category  includes  disk- 
caching  software  (such  as  SMARTDRV.SYS),  ex- 
panded memory  management  software  (such  as 
OEMM),  Windows  3.0.  and  any  applications  the 
vendor  supplies  as  extras. 

Number  of  device  connectors  indicates  how  many 
internal  storage  devices  the  power  supply  can  sup- 
port without  requiring  Y  cables  (power  splitters). 


Accordingly,  it  has  no  FCC  Class  B  certi- 
fication. 

ARC  says  that  you  can  put  up  to  32MB 
of  RAM  on  the  motherboard  (though, 
with  the  main  exceptions  of  NetWare  386 
and  Unix,  most  operating  environments 
don't  recognize  more  than  16MB),  using 
up  to  eight  4MB  SIMMs.  Having  all  the 
RAM  right  on  the  motherboard  can  save 
an  expansion  slot  and  also  tends  to  give 
you  faster  throughput,  although  the  ARC 
Skyscraper  yielded  only  average  perfor- 
mance on  our  benchmark  tests.  The  RAM 
chips  used  in  the  computer  are  rated  at  80 
nanoseconds,  which  may  explain  why  the 
machine  did  not  achieve  faster  processor 
and  memory  scores.  One  area  in  which  the 
ARC  Skyscraper  performed  poorly  was 
on  our  disk  drive  tests:  It  came  in  last  in 
this  review  group.  Here,  the  Adaptec  SCSI 
controller  may  be  the  culprit:  We  have 
seen  sluggish  results  on  sequential  disk 


Hard  disk  options  We  report  the  range  of  hard  disk 
capacities  the  vendor  offers. 

Minimal  floppy  disk  configuration  indicates  whe- 
ther the  vendor  equips  its  base-priced  system  with 
a  1 .2MB  or  a  1 .44MB  floppy  disk  drive,  or  both. 

Expansion  slots  For  each  type  of  expansion  slot — 
8-bit,  16-bit,  32-bit  EISA/MCA,  and  32-bit  pro- 
prietary— we  report  the  total  number  of  slots  on  the 
mothertx)ard  and  the  number  of  slots  left  open  when 
the  PC  is  equipped  in  our  standard  configuration. 
The  latter  appears  in  parentheses. 

Display  mode  refers  to  the  resolution  of  the  video 
card  that  came  in  the  tested  configuration.  For  thlsv; 
review,  we  requested  a  Super  VGA  (800-  by  600^'- 
pixel  resolution)  display,  though  we  accepted  1 ,024- 
by-768  resolution  as  weiL  , 


FCC  Class  B  identification  number  Systems  with 
a  Class  B  rating  from  the  Federal  Communications 
Commission  can  tje  purchased  for  home  use.  Sys- 
tems listed  as  pending  have  been  submitted  to  the 
FCC  for  certification.  Public  Access  Link,  the  FCC's 
bulletin  boanJ  service  (301-725-1072),  lists  every 
Class  B  and  B-pending  system  by  its  FCC  identifica- 
tion numt)er. 


CONTINI 


ARC  SKYSCRAPER 


TEST  RESULTS 
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In  Short:  Look  to  the  ARC  Skyscraper  486/25c 
for  video,  not  disk  performance.  The  Mentor  video 
board,  with  its  Tseng  Latx>ratories  chip  set  and 

1  MB  of  video  RAM,  produced  a  better-than-average  video  test  score.  The  Adaptec  SCSI 
controller  performs  badly  on  sequential  reads,  and  the  1 8-ms. -rated  Seagate  drive  may  have 
contributed  to  the  poor  disk  score.  The  Skyscraper's  narrow,  solid  tower  case  and  relatively 
low  price  make  it  somewhat  appealing,  but  other  systems  otter  better  value. 
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"m  MOST 
POWERFUL 
COMPUTERS 
ARE  THE 

ONES  PEOPLE 
ACTUALiy 
USE' 

—Apple  Computer 


Welcome  to  the  next 

generation  in 
personal  computing. 


Rrst  off,  let's  get  one  thing  straight. 

We  totally  agree  with  Apple? 
A  truly  powerful  computer  is  meas- 
ured in  how  often  it's  used. 


IFYOU  LISTEN 
TO  APPLE.THIS 
ISTHEMOST 
POWERFUL 
COMPUTER  IN 
THE  WORLD. 


But  while  Apple  has  taken  great 
strides  in  making  the  personal  com- 
puter more  useftil,  we've  gone  sub- 
stantially farther 


lntrodudngtheT2000SX 
notebook  computer. 


Quite  simpJy,  theTZOOO  SX  is  a  more 
usefiil  personal  computer  because 
it  allows  you  to  work  how  you  want 
to  work.  When  you  want  to  work. 
And  where  you  want  to  work. 

Painstakingly  engineered  with 
you  clearly  in  mind,  the  T2000SX 
will  help  you  work  more  efficiently 
than  ever  before. 

Virtually  every  feature  you  can 
find  on  a  desktop  computer,  you  will 


TheT200CSXhas 
a  40MB  hard 
disk  with  19  msec 
access  time. 

But  more  im- 
portant than  the 
specs  themselves, 
is  the  way  the 
T2000SX  lets  you 
use  them.  Which  is  more  often. 

Our  fluorescent  side-lit  screen  provides  even 
distribution 
of  light. 
(Aaual 
size.) 


Because  the  T2000SX  can  fit  easily 
into  a  briefcase  (it  weighs  a  scant  6.9 
pounds),  you  can  take  it  anywhere 
you  go  and  use  it  in  more  ways  than 
you  can  imagine. 

Need  to  make  revisions  to  a 


Our  techrwlomcally  superior  battery  can  be 
fully  recharged  in  a  mere  ninety  minutes. 

find  on  theTZOOOSX:  An  80386~SX 

processor  with  a  math  coprocessor 

socket,  VGA  compatible  display  1 

MB  (expandable  to  9MB)  of  80  nsec 

RAM,  a  ^  MB  hard  disk  with  19 

msec  access  time  and  1.5  MB/sec 

data  transfer  rate. 

©  /99J  Toshiba  Ammca  Information  Systems.  Inc.  386  is  a  trademark  o/Zntel  Corporation.  'PC  WEEK  2/25/9}  issue.  Applets  a  ngislered  tradimarh  of  Apple  Cotnpiaer  Corporation 


Our  internal  AutoResume  back  up  battery 
automatically  saves  your  uwrfe  if  your  main 
battery  runs  out. 

business  propxisal?  TheTZOOOSX 
gives  you  the  freedom  to  do  it  ftom 
a  train.The  client  wants  an  estimate 
on  costs?  You  can  give  it  to  him  right 
then  and  there— wherever  there  is. 
No  more  wasting  time  running 


back  to  the  office.  Because  the  office 
is  always  with  you. 

But  just  in  case  theres  something 


Our  user-installed  memory  card  allows  you 
to  add  up  to  8MB  of  memory  yourself. 

back  at  the  office  you  still 
need,  you  can  get  back  to  it 
with  our  optional  built-in 
I    modem.  Which  supports 
industry  standard  error  cor- 
rections and  data  conpres- 
sion(CCnTY42,V42bis. 
MNP*  5).  It  even  supports 
cellular  data  communica- 
tions via  our  optional  smart 
caHe  adapter 

TheTZOOOSX  also  has  a 
unique  feature  you  won't 
find  on  any  other  computer 
in  the  world.  It  is  called 
AutoResume. 


AutoResume:  Think  of 
it  as  a  bookmark 
for  your  computer. 


AutoResume  automatically 
saves  whatever  you're  work- 
ing on  whenever  you  turn 
the  computer  off.  And  it  lets 
you  go  direcdy  to  the  pro- 
gram you  were  using  last 
when  you're  ready  to  start 
up  again.  So  you  don't 
have  to  reboot,  restart 
your  application  and 
reload  your  files 


TheTIOOOSXhas 


an  optional  modem 
that  allows  data 
communications  via 
a  cellular  phone. 


ORCLE  379  ON  READER  SERVICE  CARD 


TheTIOOOSX 
comes  complete  with 
Hypertext  on-line 
documentation. 


also  helps  save 
on  battery  life 
and  it  allows  you 
to  change  bat- 
teries without 
losing  an  ounce 
of  information. 

As  for  batter- 
ies, theTZOOOSX 
touts  the  latest  in  battery  technology 
—Nickel  Hydride.  Nickel  Hydride 
delivers  22%  more  watt-hours  per 
pound  than  NiCad  and  it  doesn't 
suffer  fixjm  memory  effect. 

In  keeping  with  the  Toshiba  tra- 
dition, the  T2000SX  also  offers 
superior  ergonomics.  Like  full-size, 
standard-spaced  keys  on  a  key- 
board which  has  a  full  set  of  12  dedi- 
cated function  and  8  cursor  con- 
trol keys.  And  a  VGA  compatible, 
reversible  Hack  on  white  or  white 
on  black  high  resolution  display 


Okay,  lets  wrap 
this  thing  up. 


These  are  just  a  few  of  the  reasons 
why  we  believe  theT2000SX  is 
the  most  useful,  and  therefore,  most 
powerful  computer  in  the  world. 
And  why  PC.  Week*  Labs  said,  "the 
T2000SX  offers  performance 
covnparable  to  the  LTE  386s/20,  plus 
rrviny  of  the  design  features  that 
have  madeToshiba  a  rrmrket  leader 

We  invite  you  to  learn  more 
about  the  T2000SX  and  Toshiba's 
best-selling  line  of  portable  comput- 
ers by  calling  us  at  1-800-457-7777 
for  a  complete  information  kit. 

In  closing,  we'd  like  to  thank  you 
for  reading  our  ad. 

We'd  also  like  to  thank  our  friends 
at  Appie  for  giving  us  such  a  wonder- 
ful endorsement. 

In  Touch  with  Tomorrow 

TOSHIBA 
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25-MHz  486-BASED  PCs:  SUMMARY  OF  FEATURES 

1  an 

il,','M»ji:;a 

Products  listed  in  alphabetk:al  order  by  company  name 

ACMA  486/251 

ACMA  486/25E 

Advanced  Logic 

EnQineerinQ 

Engineering 

Research 

Acer  1170 

Acer  1200 

Workstation 

Workstation 

BusinessVEISA 

AGI 4100A 

List  price  (standard  configuration) 

$7,564 

$10,064 

$4,195 

$6,595 

$9,669 

$6,995 

Standard  hard  disk  capacity 

200MB 

200MB 

210MB 

342MB 

330MB 

30OMB 

Distribution  channel 

Dealers 

Dealers 

Direct 

Direct 

Dealers 

Dealers 

Bus  architecture 

ISA 

EISA 

ISA 

EISA 

EISA 

ISA 

Case  type 

Small-footprint 

Tower 

Desktop 

Tower 

Small-footprint 

Tower 

Dimensions  (HWD,  in  inches) 

5x14x16.2 

21  x6x  17 

6.5x21  x  16.5 

25.5  X  7.5  X  17.5 

6x  15x  17 

26x7x  18.5 

Mothertx>ard  manufacturer 

Acer 

Acer 

Free  Technology 

Free  Technology 

ALR 

Everex/Parcorp 

80486  chip  set  manufacturer 

Discrete  logic 

Discrete  logic 

Intel 

Intel 

C&T 

Discrete  logic 

System  RAM  arrangement 

Interleaved  page 

Interleaved  page 

Interieaved  page 

Interleaved  page 

Interieaved  page 

Page  mode 

IMEMORY  AND  PROCESSOR  RAM  CACHE 

Installable  RAM 

4MB-64MB 

4MB-64MB 

1MB-16MB 

1MB-64MB 

1MB-49MB 

1MB-16MB 

Cache  controller 

None 

Acer 

Discrete  logic 

Discrete  logic 

Intel 

Discrete  logic 

Installable  cache  RAM 

N/A 

128K 

64K,  256K 

64K,  256K 

64K 

64K.  256K 

BIOS 

BIOS  version 

Acer  80486  100 

Acer  EISA  80486 

AMI  1.2F 

Award  4.10 

Phoenix  1 .00.07 

AMI  (September 

V1.0R1 

1990) 

Setup/password  in  ROM 

■  /■ 

■  /■ 

mi  J 

■  /Q 

■  /■ 

■  /□ 

System  shadowing/video  shadowing 

■  /■ 

■  /■ 

■  /■ 

mm 

■  /■ 

□ 

1  DISK  DRIVES 

Drive  bays 

4  3.5-inch 

5  half-height 

5  halt-height 

6  half-height 

2  half-height. 

2  full-height. 

2  3.5-inch 

4  half-height 

Controller  integrated  on  motherboard  ■ 

J 

J 

□ 

J 

Hard  disk  options 

40MB-200MB 

40MB-338MB 

40MB-210MB 

150MB-700MB 

40MB-660MB 

160MB-677MB 

Minimal  floppy  disk  configuration 

1.44MB 

1.2MB 

1.2MB.  1.44MB 

1.2MB,  1.44MB 

1 .44MB 

1.2MB 

EXPANSION  BUS 

Expansion  slots: 

8-bit 

None 

None 

None 

None 

1  (open) 

1  (open) 

16-bit 

4  (3  open) 

None 

8  (5  open) 

2  (none  open) 

2  (2  open) 

6  (3  open) 

32-bit  EISA/MCA 

None 

8  (5  open) 

None 

6  (4  open) 

3  (2  open) 

None 

32-bit  proprietary 

None 

None 

None 

None 

3  (1  open) 

1  (open) 

Ports  originate  on  motherlDoard 

J 

Q 

Q 

a 

□ 

Q 

Dedicated  mouse  port 

■ 

■ 

a 

a 

■ 

□ 

VIDEO 

Display  mode 

VGA 

VGA 

Super  VGA 

Super  VGA 

Super  VGA 

Super  VGA 

Display  circuitry  location 

Card 

Card 

Card 

Card 

Card 

Card 

Interface 

16-bit 

16-bit 

16-bit 

16-bit 

32-bit 

16-bit 

Video  adapter  manufacturer 

ATI 

ATI 

Orchid 

Orchid 

ALR 

Everex 

Chip  set  manufacturer 

ATI 

ATI 

Tseng 

Tseng 

Paradise 

Tseng 

SOf=TWARE 

DOS 

3.3,  4.01  ($150) 

3.3,  4.01  ($150) 

4.01 

4.01 

4.01 

4.01  ($110) 

Other  software 

Windows  3.0 

Windows  3.0 

Windows  3.0 

Windows  3.0 

ALR  utilities. 

None 

with  mouse 

with  mouse 

EISA  utilities 

MISCELLANEOUS 

Supports  Weltek  coprocessor 

■ 

■ 

■ 

■ 

■ 

■ 

Keyboard  manufacturer 

Acer 

Acer 

Maxi-Switch 

Maxi-Switch 

NMB 

Key  Tronic 

Power  supply  (watts) 

145 

230 

200 

aoo 

150 

250 

Number  of  device  connectors 

4 

5 

4 

4 

4 

6 

Keytx>ard/case  lock 

Side/side 

Front/front 

Front/front 

Front/none 

Front/front 

None/none 

Power-on/reset  switch 

Front/front 

Front/front 

Side/front 

Front/front 

Front/front 

Front/front 

Warranty 

2yeeirs 

2  years 

1  year  parts. 

1  year  parts, 

1  year 

1  year 

2  years  labor 

2  years  labor 

Service 

Vendor 

Vendor 

On-site 

On-site 

Dealer,  vendor 

Dealer 

FCC  Class  B  identification  number 

QQ81170 

GOBI  200-25 

None 

None 

E7Y25486MODDT 

E3EEX410OA 

[3— Editors' Choice      ■—Yes     J— No 

N/A — Not  applicable:  The  product  does  not  have  this  feature. 

AIR — Advanced  Integration  Research  Inc..  AMI — American  Megatrends  Inc.,  ATI — ATI  Technologies  Inc.,  C&T — Chips  and  Technologies  Inc., 
'  Tl— Texas  Instalments  Inc.,  TMC— TMC  Research  Corp.,  WD— Western  Digital  Corp. 
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American 

Research  Corp. 

Austin 

C 

Amax 

Skyscraper 

Apricot 

WInstation 

Blue  Star 

Boss  486 

Microsystems 

486  EISAmax 

486/25C 

CH900 

486/25e 

486/250 

Model  4625 

Bus  486-25 

486-25 

Cheetah  Gold  425 

$6,910 

$3,515 

$8,895 

$6,995 

$3,799 

$5,895 

$3,799 

$4,200 

$10,489 

210MB 

183MB 

200MD 

JoOMb 

<:1  iMD 

^UUMb 

^OOMb 

Dealers 

Dealers,  direct 

Dealers 

Direct 

Dealers,  direct 

DoalGrs 

Direct 

Dealors,  direct 

Dealer,  direct 

EISA 

ISA 

MCA 

EISA 

ISA 

ISA 

ISA 

ISA 

ISA 

Tower 

Tower 

Small-footprint 

Desktop 

Tower 

Tower 

Tower 

Desktop 

Tower 

24.5  X  7.5  X  17 

23.8  X  6.5  X  18 

5.5  X  15.5  X  16.5 

6.5  X  21  X  16.5 

23.8  X  6.4  X  19.1 

24  X  7.1  X  17.2 

24.3  X  8.8  X  20.3 

6  X  21  X  16.5 

24  X  7.5  X  22.5 

Free  Technology 

Beaver 

Apricot 

Micronics 

AIR 

Vantage 

Micronics 

TMC 

Cheetah 

Intel 

Tl 

C&T 

Discrete  logic 

C&T 

OPTi 

TTL 

OPTi 

Discrete  logic 

Page  mode 

Page  mode 

Interleaved  page 

Interleaved  page 

Interleaved  page 

Page  mode 

Page  mode 

Page  mode 

Interleaved  page 

1MB-64MB 

1MB-16MB 

1MB-80MB 

4MB-64MB 

1MB-16MB 

1MB-16MB 

1MB-8MB 

1 MB-32MB 

8MB-16M8 

Discrete  logic 

Austek 

Intel 

Discrete  logic 

Discrete  logic 

None 

Discrete  logic 

TMC 

None 

64K,  256K 

64K,  128K 

128K 

64K,  128K,  256K 

128K 

N/A 

64K, 128K,  256K 

128K 

N/A 

Award  BIOS  4.1 

Award  3.12 

Phoenix  1 .02.20 

Phoenix  EISA 

AMI  (May  1990) 

Award  3.10 

Phoenix  0.1 0F9 

Award  3.03SX 

Award  3.05KK 

80486  1.00.11 

■  /□ 

■  /■ 

□  /■ 

■  /□ 

■  /□ 

:j/Q 

□  /□ 

■  /□ 

■  /□ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

6  half-height 

2  full-height, 

2  3.5-inch 

5  half-height 

4  half-height, 

6  half-height, 

2  full-height. 

1  full-height. 

8  half-height 

2  3.5-inch 

3  3.5-inch 

2  3.5-inch 

5  half-height 

3  half-height 

J 

□ 

□ 

•J 

J 

J 

J 

J 

□ 

4QMB— 346MB 

89MB-300MB 

100MB-320MB 

40MB-1.2GB 

87MB-1 .05GB 

80MB-660MB 

45MB-760MB 

80MB-675MB 

40MB-1 .2GB 

1.2MB  or  1.44MB 

1  2MB  or  1.44MB 

1.44MB 

1.2MB 

1.2MB  or  1.44t^B 

1.2MB,  1.44MB 

1.2MB  or  1.44MB 

1.2MB  or  1  44MB 

1  2MB 

None 

2  (2  open) 

None 

None 

None 

None 

None 

1  (none  open) 

1  (open) 

2  (1  open) 

6  (3  Open) 

2  (1  open) 

1  (none  open) 

8  (5  open) 

8  (6  open) 

8  (5  open) 

7  (5  open) 

7  (4  open) 

6  (1  open) 

None 

2  (2  open) 

7  (5  open) 

None 

None 

None 

1  (none  open) 

None 

None 

None 

None 

None 

None 

None 

None 

2  (1  open) 

1  (none  open) 

□ 

□ 

■ 

□ 

□ 

J 

□ 

□ 

□ 

□ 

□ 

■ 

J 

J 

J 

J 

ij 

U 

1,024  by  768 

1 .024  by  768 

1,024  by  768 

1 ,024  by  768 

1 ,024  by  768 

Super  VGA 

Super  VGA 

1 .024  by  768 

Super  VGA 

Card 

Card 

Motherboard 

Card 

Card 

Card 

Card 

Card 

Card 

16-bi1 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

Orchid 

Mentor 

C&T 

Tseng 

Diamond 

Cardinal 

Orchid 

ATI 

Micro  Labs 

Tseng 

Tseng 

C&T 

Tseng 

Tseng 

Tseng 

Tseng 

ATI 

Tseng 

4.01 

4.01 

3.3,  4.01 

4.01 

3.3,  4.01 

4.01 

4.01 

4.01 

4.01 

Windows  3.0 

Windows  3.0 

OS/2  ($395) 

Windows  3.0 

PC-Calc,  PC-File, 

Cardinal  SVGA 

None 

Windows  3.0 

Windows  3.0 

PC-Write 

utilities 

with  mouse 

■ 

■ 

a 

■ 

m 

□ 

■ 

□ 

□ 

Maxl-Switch 

Chicony 

Apricot 

Chicony 

NTC 

Honeywell 

MCK 

Focus 

Cheetah 

250 

300 

145 

220 

250 

300 

250 

300 

300 

4 

5 

3 

4 

5 

6 

4 

4 

4 

Front/none 

Front/none 

None/back 

Front/none 

Front/none 

Front/none 

Front/back 

None/none 

Front/none 

Front/tront 

Front/front 

Side/none 

Side/front 

Front/front 

Front/front 

Front/front 

Side/front 

Front/front 

1  year 

1  year 

1  year 

1  year 

1  year  system. 

2  years 

1  year 

1  year 

1  year 

4  years  system 

parts 

Dealer 

Dealer,  vendor, 

Dealer 

On-site 

Vendor 

On-site 

On-site 

Dealer,  vendor 

Phone  service 

on-site 

None 

None 

None 

None 

None 

B  pending 

None 

None 

EZL425T 
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25-MHz  486-BASED  PCs:  SUMMARY  OF  FEATURES 


=•  „'  -    Products  listed  In  alphabetical  order  by  company  name 

[id 

Club  486 

Computer  Market  Copam  486/25 

CSS  MaxSys 

Dataworld  Data 

DailSyatam 

Hawk  II 

Place  Ultra  486 

EISA 

486MTE/2S 

486-25 

425TE 

List  price  (standard  configuration) 

$3,995 

$3,976 

$8,779 

$10,962 

$4,545 

$7,818 

Standard  hard  disk  capacity 

338MB 

208MB 

200MB 

340MB 

210MB 

190MB 

Distribution  channel 

Dealers,  direct 

Direct 

Dealers 

Dealers 

Direct 

Dealers,  direct 

Bus  architecture 

ISA 

ISA 

EISA 

EISA 

ISA 

EISA 

Case  type 

Tower 

Desktop 

Tower 

Tower 

Desktop 

Tower 

Dimensions  (HWD,  in  inches) 

24.5  X  8.5  X  20.5 

7.5  X  24.5  X  17.5 

27  X  6.5  X  18 

25.3x7.5x15.8 

6.5x21  X  16.5 

24  X  7.6  X  22.3 

Motherboard  manufacturer 

Club  AT 

Cache 

Copam 

CSS 

DataworkJ 

Dell 

80486  chip  set  manufacturer 

VLSI  Tech 

OPTi 

Intel 

Intel, 

Intel 

Intel 

discrete  logic 

System  RAM  arrangement 

Interleaved  page 

Page  mode 

Page  mode 

Page  mode 

Page  mode 

Interieaved  page 

1  MEMORY  AND  PROCESSOR  RAM  CACHE 

Installable  RAM 

1MB-16MB 

1MB-16MB 

2MB-32M6 

1MB-64MB 

1MB-16MB 

4MB-64MB 

Cache  controller 

Club 

OPTi 

Intel 

None 

OPTi 

None 

Installable  cache  RAM 

64K,  256K 

12eK 

128K,  256K 

64K,  128K 

128K 

N/A 

1  BIOS 

BIOS  version 

AMI  6132 

Cache  BAT486 

Phoenix  1 .005E 

Award  BIOS  4.0 

AMI  EPOB- 

Phoenix  1 .00  A02 

1.07 

1131-040990-K8 

Setup/password  In  ROM 

m/'-i 

■  /□ 

■  /□ 

■  /Q 

■  /□ 

■  /■ 

System  shadowing/video  shadowing 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

■  /■ 

1  DISK  DRIVES 

Drive  bays 

5  half- height. 

1  full-height. 

7  half-height 

5  half-height 

5  half-height 

1 1  half-height 

2  full-height 

4  half-height 

Controller  integrated  on  mothertward  J 

□ 

□ 

□ 

□ 

□ 

Hard  disk  options 

40MB-651MB 

41MB-676MB 

44MB-6GB 

20MB-1.2GB 

40MB-676MB 

80MB-650MB 

Minimal  floppy  disk  configuration 

1.2MB 

1.2MB 

1.2MB  or  1.44MB 

1.2MB 

1.2MB 

1.2MB  or  1.44MB 

1  EXPANSION  BUS 

Expansion  sk)ts: 

8-bit 

None 

None 

None 

None 

None 

None 

16-bit 

7  (5  open) 

8  (5  open) 

2  (1  open) 

5  (2  open) 

6  (4  open) 

None 

32-bit  EISA/MCA 

None 

None 

6  (4  open) 

6  (5  open) 

None 

8  (7  open) 

32-bit  proprietary 

1  (open) 

None 

None 

1  (none  open) 

2  (2  open) 

None 

Ports  originate  on  mothertxjard 

■ 

a 

□ 

□ 

□ 

■ 

Dedicated  mouse  port 

□ 

□ 

□ 

a 

□ 

■ 

1  VIDEO 

Display  mode 

Super  VGA 

1,024  by  768 

Super  VGA 

1,024  by  768 

1.024  by  768 

VGA 

Display  circuitry  location 

Card 

Card 

Card 

Card 

Card 

Mothertxjard 

Interface 

16-bil 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

Video  adapter  manufacturer 

Genesis 

Orchid 

Headland 

Paradise 

Orchid 

Dell 

Chip  set  manufacturer 

Tseng 

Tseng 

G2 

Paradise 

Tseng 

WD 

1  SOFTWARE 

DOS 

4.01 

4.01 

4.01 

4.01 

4.01  ($85) 

3.3  ($100). 

4.01  ($119) 

Other  software 

Windows  3.0 

None 

None 

— 
Mm 

None 

Diagnostics, 

EISA 

configuration 

utility,  tutorial 

1  MISCELLANEOUS 

Supports  Weitek  coprocessor 

m 

□ 

□ 

■ 

■ 

■ 

Keyboard  manufacturer 

NMB 

Focus 

Copam 

Se  Jin 

Focus 

Alps 

Power  supply  (watts) 

250 

220 

220 

300 

200 

300 

Number  of  device  connectors 

6 

4 

4 

3 

4 

6 

Keyboard/case  lock 

Front/back 

Front/none 

Front/none 

Front/none 

Front/none 

Side/none 

Power-on/reset  switch 

Front/front 

Front/front 

Front/front 

Front/front 

Side/front 

Frontfront 

Warranty 

1  yaar 

1  year  system. 

1  year 

18  months 

1  year 

1  year 

2  years  mother- 

board and  RAM 

Service 

On-site 

Vendor 

On-site 

On-site 

On-site 

On-site 

FCC  Class  B  idenWication  number 

IP5-TX-425T 

Nona 

DX0486V25 

None 

GS8TDATA-EC45 

E2K425TE 

Uj— Editors' Choice  ■— Yes     □— No 

N/A— Not  applicable:  The  product  does  not  have  this  feature. 

AIR — Advanced  Integration  Research  Inc.,  AMI — American  Megatrends  Inc.,  ATI — ATI  Technok>gies  Inc..  C&T — Chips  aixl  Technologies  Inc., 
Tl — Texas  Instruments  Inc.,  TMC — ^TMC  Research  Corp.,  WD — Western  Digital  Corp. 
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DTKFEAT-2502 

Dynamic 
Decisions 
Dynsx  486  ISA 

Dynamic 
Decisions 
Dynsx  486E 

DynaWorfc 
Master  486  25 
Cache 

DynaWork 
Master  486  25 
Cache  EISA 

EPS  486/25  Tower 

HPVectra486 

HID  4251 

$5,514 
200MB 

Dealers 

$4,730 
200MB 

Dealers,  direct 

$5,950 
340MB 

Dealers,  direct 

$4,839 

337MB 

Dealers,  direct 

$6,689 
337MB 

Dealers,  direct 

$4,195 

200MB 

Direct 

$13,395 
330MB 

Dealers,  direct 

$3,699 

/^/\nk  an 

200Mb 

Direct 

ISA 
Tower 
21  X  7  X  20 

ISA 

Desktop 

6.3  X  21  X  16.S 

EISA 
Desktop 
6.3x21  X  16.5 

ISA 

Mini-tower 
16  X  7.8  X  16 

EISA 

Mini-tower 
16  X  7.8  x  16 

ISA 
Tower 

26  X  7.5  X  18 

EISA 

Tower 

24  X  8.5  X  14 

ISA 
Tower 

25.5  X  7.5  X  17.5 

DTK 

VLSI  Tech. 
discrete  logic 
Interleaved  page 

AMI 
C&T 

Page  mode 

AMI 
Intel 

Page  mode 

AIR 
C4T, 

discrete  k)gic 

Row/column 

AIR 
CAT. 

discrete  logic 
Page  mode 

EPS 
OPTi 

Interleaved  page 

HP 
Intel 

Interleaved  page 

Free  Technology 
Intel 

Page  mode 

1MB-16MB 
DTK 

64K.  256K 

1MB-48MB 

AMI 

128K 

1MB-96MB 
DPT 

64K,  256K 

1MB-16MB 
Discrete  logic 
128K,  256K 

1MB-64MB 

Discrete  logic 
64K,  256K 

1MB-16MB 

OPTi 

128K 

2MB-64MB 

None 

N/A 

1MB-16MB 
Discrete  logic 
64K. 256K 

DTK  4.26 

■  /■ 

□  /□ 

AMI  (April  1990) 

■  /□ 

■  /■ 

AMI  V60-1.03 

■  /□ 

■  /■ 

AMI  (May  1990) 
■  /■ 

Phoenix 
(May  1990) 

■  /□ 

■  /■ 

AMI  4.0 

■  /■ 

■  /■ 

HP  G.03.01 

■  /■ 

■  /■ 

AMI  (April  1990) 

■  /□ 

■  /■ 

1  full-height, 
5  half-height 
□ 

80MB-201MB 
1 .2MB 

5  half-height 
□ 

40MB-1.3GB 
1  ?MB  or  1  44MB 

5  half-height 

a 

140MB-1.3GB 
1  2MB  or  1  44MB 

3  half-height, 
2  3.5-inch 

□ 

42MB-676MB 
1.2MB 

3  half-height, 
2  3.5-inch 
□ 

91MB-676MB 
1.2MB 

6  half-height, 
2  3.5-inch 

□ 

40MB-676MB 
1  2MB  1  44MB 

6  half-height 

a 

84MB-1000MB 
1.2MB 

6  half-height 

a 

100MB-350MB 
1  2MB  1  44MB 

1  (open) 
6  (4  open) 
None 
1  (open) 

a 

Q 

1  (none  open) 
6  (4  open) 
None 

1  inone  open; 

a 
□ 

None 
None 
7  (3  open) 

a 
□ 

None 

8  (5  open) 

None 

None 

□ 

□ 

None 
None 
8  (5  open) 
Non© 

■ 

□ 

2  (1  open) 

6  (4  open) 

None 

None 

□ 

□ 

None 
None 
8  (6  open) 
Nono 

□ 
■ 

None 
8  (5  open) 
None 
None 

□ 

1,024  by  768 

Card 

16-b<t 

DTK 

Trident 

Super  VGA 

Card 

16-bit 

ATI 

ATI 

Super  VGA 

Card 

16-bit 

ATI 

ATI 

Super  VGA 

Card 

16-bit 

Orchkl 

Tseng 

Super  VGA 

Card 

16-bit 

Orchid 

Tseng 

1,024  by  768 

Card 

16-bit 

Orchid 

Tseng 

Super  VGA 

Card 

16-bit 

HP 

HP 

Super  VGA 

Card 

16-bit 

Orchid 

Tseng 

4.01 

4.01 

4.01 

4.01 

4M 

4.01 

4.01  ($150) 

3.3. 4.01  ($60) 

None 

Windows  3.0 
($95) 

Windows  3.0 
($95) 

None 

None 

Windows  3.0 

EMM.  OS/2 
($369),  setup 
configuration 
utility 

None 

■ 

Focus 

200 

5 

Front/none 
Front/front 

■ 

Chicony 

230 

6 

Back/none 
Side/front 

■ 

Chteony 

230 

6 

Back/none 

■ 

Maxl-Switoh 

230 

6 

None/rK>ne 
Front/tront 

■ 

Maxi-Switch 

230 

6 

Norie/none 
Front/front 

■ 

Fujitsu 

220 

5 

Front/none 
Front/front 

□ 
HP 
264 
6 

Front/t)ack 
Front/none 

■ 

BTC 
230 
4 

Front/none 
Front/front 

1  year 

1  year 

1  year 

1  year 

1  year 

1  year 

1  year 

1  year  parts. 

2  years  labor 

Dealer 

F82SK4FEAT2502 

On-site 
None 

On-s«e ; 

None  ■.'  V  ■ 

On-site 
None 

On-site 
None 

On-site 
None 

Vendor 
None 

Vendor 
None 

..■:-^^^'>^.^^^ 

■■■  V,  .    ■. .  -  •    •■  •• 
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ROAD  WARRIOR 


There  you  are,  doing  battle  far  from  home. 
Armed  with  your  powerful  new  notebook 
computer.  As  you  prep  for  the  next  day's 
conquest,  something  unexpected  happens. 

Suddenly  you  find  yourself  stranded  in  some 
strange  hotel  room,  with  your  computer  down. 
And  no  one  will  come  service  it. 
You  wake  up  in  a  pool  of  sweat. 
Dreams  like  this  make  it  very  easy  to  choose 
Dell's  20  MHz  386SX  notebook  computer  over 
the  remarkably  overpriced  and  underserviced 
Compaq  LTE  386s/ 20. 

Because  when  you  buy  the  Compaq  system, 

this  isn't  just  a  bad 


T30MSI,  CALL  PLEASE  REFERENCE  *IIBG4 

800-3884730 

HOUR&?AM'WMCTMON-HU  8AM-4PMCTSAr 
INCANAIM80O-»^S7S^.  IN  MEXIOO95-800m06M. 


dream.  It's  a  real 
possibility. 


Can  you  afford  not  to  buy  the  DeW  320N? 

At  a  time  when  everybody  is  cutting  budgets, 
can  anyone  afford  to  spend  extra  money? 

More  importantly,  can  you  afford  to  go  on 
the  road  counting  on  service  fk)m  a  Compaq  dealer 
you've  never  heard  of? 

Especially  when  every  Dell  system  comes  with  a  full 
gamut  of  road  services.  Like  a  toll-free  technical 
support  line  that  helps  users  solve  90%  of  their  problems 
over  the  phone. 

And  if  you  need  help  in  the  middle  of  the  night, 
just  call  Dell's  innovative  TechFax  line.  It  automatically 
faxes  hack  detailed  information  on  your  Dell  computer. 
Even  to  your  hotel. 

If  that  doesn't  solve  it,  call  for  road  service.  A  trained 


LEASE:  $l29fMO**' 


DELL  SYSTEM ■  520N  386  "SX  20  MH: 
SYSTEM  INCLUDES  VGA  LCD,  30  MB  HARD  DRIVE,  2  MB  RAM. 


THE  NEW  DELL  SYSTEM  320N  20  MHz  386SX 
AND  THE  NEW  DELL  SYSTEM  212N  12  MHz  286. 


•  Intel"  80386SX  micmpcvKessiir 
running  at  20  MH:  ( 320N )  and  the 
Intel  80C286  micnipiocessor  run- 
ning at  12  MH:  (212N). 

•  Standard  I  MB  ot  RAM,*  expand- 
able to  5  MB  (on  tlie  system  hoard 
using  I  MB  or  2  MB  memory 
modules). 

•  640  X  480  VGA  LCD  with 
edgelight. 

•  One  expansion  slot  for  Dell  Data/ 
FAX  nvxlem. 

•6.4  Ihs.  with  hatteryi  dimensions 
arc8.5"DxirWx2"H. 

•3. 5"  1.44  MB  diskette  drivx-. 

•  85-keY  keyboard  with  embedded 
numeric  keyboard. 


•  1  serial  pi>rt  and  external  VGA 
monitor  port. 

•  Selectable  parallel  printer  or 
external  5. 25' disk  dri\'e/tapc  back- 
up port. 

•  Connector  for  numeric  keypad  or 
101-key  keyboard. 

•  Mouse  port. 

•  Rermw-able  and  rechargeable 
battery  pack  utilizing  Dell's 
"ContiniKxis  I\wer  Battery  System" 
(patent  pending). 

2I2N:20MB,IMBRAM'  $2,399 
320N:30MB,IMBRAM*  $3,399 
40  MB  hard  drive  configuration  also 
av-ailabk  for  the  212N. 
40  MB  and  60  MB  hard  dnve  config- 
urations also  available  for  the  320N. 


rxjllceD«lcon(K«beres»nsibtetotenoi^»ilvpog>c»)hyo(phologtc^  In Cnnodoond«A!«o.cooli9utalon» ore) prices  mo,  vor, 

M  »xJ  Del  SyslOT  ore  regolBed  hodenxxb  ol  Del  Compulw  CoiporolOT 

Cc(.,  aterial 


ROAD  WORRIER 


Just  pray  yau  don't 
need  any  service 
while  you're  on  the 
road  or  you  could 
be  dead  meat. 


COMPAQ  LTB  386s/20  386SX  20  MHz 
SYSTEM  INCLUDES  VGA  LCD,  30  MB  HARD  DRIVE,  2  MB  RAM. 
ACTUAL  DEALER  PRICES  MAY  VARY. 

technician  will  come  to  your  hotel  nx)m,  or  office^ 
the  next  business  day  with  a  replacement  system  if 
necessary.  And  if  possible,  your  hard  drive  contents 
will  be  transferred  on  the  spot.  All  at  no  additional 
cost  for  the  first  year  you  own  your  computer. 

It's  light  weight.  But  it's  no  lightweight. 

Dell's  notebook  weighs  just  6.4  pounds.  (LI  pounds 
lighter  than  the  Compaq  UE  386s/20).  It  measures  a 
trim  8'/2"x  11"  x  2'' But  technically,  this  is  heavy  artillery 

The  Dell  320N  features  a  built-in  3.5"  diskette  drive  with 
your  choice  of  high-speed  30,  40  or  60  MB  hard  drives. 


The  display  is  a  high  quality  VGA  LCD. 
There's  an  optional,  built-in  Data/FAX  modem. 
And  a  sliding  door  that  lets  you  easily  insert 
a  math  coprocessor,  RAM  modules  or  the  modem 
without  major  surgery.  (Dell  also  has  the  212N, 
a  12  MHz  286  with  a  20  or  40  MB  haixl  drive.) 

Even  the  keyboard  shows  touches  of  brilliance. 
It's  a  complete  85-key  layout.  Including  the 
special  screen  navigation  keys  (Home,  End, 
Page  Up,  Pags  Down  and  separate  Cursor  keys 
in  the  familiar  inverted  "T"  layout)  that  let  you 
easily  navigate  even  the  most  spread-out 
spreadsheet.  And  every  key  is  engineered  for 
extended  travel,  to  provide  the  familiar  touch 
of  a  top-of-the-line  desktop  system. 
Don't  worry  Be  happy. 
One  more  thing  to  consider.  When  you  buy 
from  Dell,  you're  dealing  directly  with  a  company 
that  has  won  PC  Week's  Corporate  Satisfaction 
Poll  for  PCs,  servers  and  laptops.  Not  just  once. 
An  unprecedented  eight  times. 

A  company  that  will  custom  configure  any  system 
to  meet  your  needs.  And  then  work  with  you  to  custom 
configure  a  finance  or  leasing  plan.* 

And  we  back  it  all  with  a  30-day  no  questions  asked 
satisfaction  guarantee. 

Call  today  for  either  of  our  new  notebook  computers. 
And  hit  the  road,  with  a  Dell. 

That'll  really  give  the  guys 
with  the  Compaqs  something 
to  worry  about. 


DELL 


COMPUTER 


CORPORATION 


iTKirb  ond  names  Of  lh»r  products  [>ICon^xj*erCorpofaliond«dakTttonvpr^^  fSwiree  FfomCoiiipoqCompulefCo*porolionp«»fc5telfecfc«4/16W 

pro<«tedbyXetoxCorporalion  On  silesenxeiiKiyixjIbeairaJableinci^^  Sh<]p«ig.handW>9.ond(ipplKQbte5olmlti<nol«k<drinlhop<K;i!  FcxinlomxiKxion^ 

Guai<»tlM.lmlodvwimin()iorxJXero«'sServic«Conlracl,ple<»ev»fi)^  ATTN  Wtamirly  OI991  DellCompoWOypoitilion  All  nghls  rusefved 


CIRCLE  474  ON  READER  SERVICE  CARD 


Cl 


WE^fE  GOT  ONE 
FOR  PEOPLE  WHO 
SOMETHING  EX 
THROWN  IN  FOR 


OKAT. 


■mEDeU.•  320L^20MH^^8^  "-^X^WIM  ANPTHECANON*  BJ-lOc  FS^RTABLELFmRQUALm*  PRINTER. 
iTl-STtM  INtJLUntS  1  MB  RAM.*  20  MB  HARD  WIVE. 


'Rerformonce  EnKoncements:  Within  the  first  megobyte  of  memory  128  KB  of  memory  is  reserved  by  ttie  system  to  enKarKe  performorKe.  Om  be  optiorxilly  disobled.  Al  pnces  ond  specAcoftons  are  subfect  to  change 
Leasing  Group,  Inc  Del  ts  a  regisief  ed  troderrKirk  of  DeH  Computer  Corporolion  Corw  is  o  regfslered  trodenxirtc  oi  Corwn  irtc  InreJ  is  a  registered  trodemork  orxJ  386  is  a  Irodemorfc  of  Intel  Gxporoton  Other  trodenxjrks 
by  XercK  Corporcition.  On-site  service  moy  not  be  ovoiobfe  tfi  certain  remote  locoii^^ 
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Call  us  easy.  But  for  a  limited  time  only  when  you 
buy  our  award-winning  20  MHz  laptop,  we'll  throw  in 
another  award- winner  for  free — 
the  Canon  Fbrtable  Bubble  Jet  "'^ 
Printer  (a  $499  value)  that  received  an  Editors'  Choice 
from  PC  Mc^azi^-  Or  you  can  choose  a  free  Dell 
Data/Fax  modem  ($399  value)  with  Crosstalk 
XVI  Software." 

The  Dell  320IT,  even  without  any  freebies,  is  an 
exceptional  value.  It  has  received  PC  Magazine's 
Editors'  Choice  award.  And  at  just  $3,499,  it's  priced 
far  less  than  many  of  our  competitor's  laptops. 

With  this  laptop  you'll  get  the  power  of  many 
desktop  systems.  It  has  an  Intel*  20  MHz  386 
microprocessor,  a  dedicated  slot  for  the  Dell  Data/ Fax 
modem,  and  a  separate  slot  for  a  network  card, 
^u'll  also  get  the  impressive  service  for  which 

we've  won  PC 


TOORDER.CALL  PLEASE  REFERENCE  #11BG5 

800-937-1270 

HOURS:  7AM-9PMCrMON-FRI  8AM-4PMCrSAT 


FOR  DETAILS,  IN  CANADA  CALL  800-387-5752. 
IN  MEXICO  95-800-010-0664. 


Week's  Corporate 
Satisfaction  Pall  for 


PCs,  laptops  and  servers.  An  unprecedented  8  times. 

Which  means  you'll  get  toll-free  access  to  our 
technical  support  hotline  forever.  And  24-hour  access 
to  ourlechFax  line,  ^u  can  even  have  a  trained 
technician  sent  to  your  lapside,  usually  by  the  next 
business  day.  The  first  year  of  this  on-site  service  is 
included  in  the  price  of  your  system'? 

So  hurry  and  order  your  Dell  laptop.  Because  this 
offer  is  only  valid  through 
6/30/91.  And  don't  forget  to  ask 
for  that  fiiee  extra. 


DELL 


COMPUTER 


CORPORATION 


Milhout  rK>lice-  Del  (xinrK34  be  responsibte  W  h  CorKsda  cvxi  Mexxx>,  configurotkins  otk^  pricn 

ond  Irode  names  ore  used  lo  identify  enMiesckjiming  the  riKifksondrKimes  or  fhw 
Guoran*oe,lgnitedwofrQnt^aridXeroK'$ServiceConti^ 
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BENCHMARK  TESTS:  25-MHz  486-BASED  PCs 


Caching  disk  controilers  ac- 
counted for  a  10-second  gap  in 
disic  test  scores.  Except  for  the 
IBM  PS/2  Model  90,  systems 
without  a  disk  cache  took  49 
seconds  or  more  to  run  through 
our  tests.  Those  with  a  cache 
produced  scores  of  39  seconds 
or  iess. 


External  processor  RAM  cache  had  little 
effect  on  processor  performance,  if  any.  In 
many  cases,  systems  with  a  small  cache 
(or  none  at  all)  outperformed  more-heavily 
cached  systems.  Both  processor  and 
memory  times  are  tightly  clustered, 
regardless  of  txjs  architecture;  only  a  few 
scores  stand  out,  marginally,  one  way  or 
the  other. 

This  clustering  changes  when  we  look 
at  disk  perfomiance.  Three  groups  of 
scores  emerged  when  we  tested  hard  disks 
and  their  controllers— groups  predomi- 
nantly based  on  cache.  The  slowest 
systems  had  uncached  controllers,  and 
their  scores  ranged  from  49.25  to  72.20 
seconds.  A  second  group,  with  scores  from 


34.89  to  38.58  seconds,  had  controllers  with 
up  to  1  MB  of  cache  on-board.  Finally,  two 
systems  whose  controllers  had  twth  cache 
and  microprocessors  on-board  produced 
scores  of  less  than  7  seconds. 

Bus  architecture  affected  disk  scores  as 
well.  The  five  noncached  EISA  systems 
garnered  five  of  the  top  seven  scores — 
including  the  top  three  (Dynamic  Decisions, 
HP,  and  CSS)--among  noncached  systems 
tested  here. 

As  for  video,  Orchid's  ProDesigner  II 
card  and  the  Diamond  SpeedStar  VGA 
canjs,  with  their  Tseng  Laboratories  chip 
sets,  came  in  the  systems  with  the  fastest 
video  scores. 
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HIGHLIGHTS 


O  Apricot  Processor 

The  Apricot  Ql  900  not  only  had  the  worst 
processor  time  but  performed  poorly  across  all 
ot  our  tests.  This  system  was  the  only  MCA 
machine  reviewed  in  this  issue. 

9  DTK  Processor 

While  the  DTK  Feat-2502's  processor  score 
tied  for  first  place,  its  memory,  disk,  and  video 
times  were  poor.  Part  of  this  can  be  traced  to  the 
DTK  mothertward  and  Trident  video  card. 

€>  ARC  Disk 

The  ARC  Skyscraper  486/25c's  Adaptec  SCSI 
controller  petlormed  poorly  on  sequential  reads. 
As  a  result,  the  system's  Seagate  hard  disk 
turned  in  a  poor  score. 

O  Cheetah  Disk 

A  microprocessor  on  the  Cheetah  Gold  425's 
Hyperstor  controller  (with  51 2K  cache)  helped 
produce  sub-7-second  disk  test  performance. 

O  Copam  Disk 

The  Copam  486/25  EISA  has  a  microprocessor 
on  its  caching  Mylex  controller.  The  EISA  bus 
and  1  MB  cache  helped  this  system  outperform 
even  the  lightning-fast  Cheetah  Gold  425. 

@  Cheetah  Video 

The  Cheetah  Gold  425's  excellent  disk 
performance  did  not  carry  over  into  the  video 
test.  Its  Micro-Labs  card  probably  suffered  from 
the  system  s  6-MHz  I/O  speed. 


■  The  Instruction  Mix  benchmark  test  times 
a  series  of  tasks  specific  to  the  processor.  Since 
this  test  shows  how  the  CPU  operates  in  the 
context  of  the  bus,  processor,  system  memory, 
and  motherboard  architecture,  a  faster  time 
means  better  overall  computer  performance. 

■  TheConventionalMefnorybenchmarktest 

measures  the  read/write  speed  of  the  first  640K 
of  memory.  Slower  relative  times  can  indicate 
the  presence  of  memory  wait  states  or  memory 
chips  rated  at  relatively  slow  access  speeds. 

■  This  score  is  the  sum  of  the  small-record 
and  large- record  DOS  File  Access  benchmarl^ 
test  times.  Each  test  times  disk  throughput  as  a 
result  of  mechanical  disk  drive  speed,  hard  disk 
controller  function,  and  bus  speed.  No  software 
cache  is  employed. 

The  Direct  to  Screen  benchmark  test 
indicates  the  speed  of  the  video  adapter  memory. 
A  good  score  indicates  that  Information  can  get 
to  the  screen  quickly,  particulariy  when  programs 
bypass  the  computer's  video  BIOS. 


Processor 

(seconds) 

Memory 

(seconds) 

Disk 

(seconds) 

Video 

(seconds) 

Apricot  01 900 

|1.61 

3  0.30 

60.25 

1.81 

Dyna  Work  Master  486  25  Cache  EISA 

1  .SkS 

38.58 

1.38 

Blue  Star  486/25C 

1.49 

0.28 

54.90 

0.88 

HP  Vectra  486 

i.4y 

\J.do 

52.16 

1.26 

Amax  486  EISAmax 

1  AO 

n  0-7 

35.92 

0.99 

ARC  Skyscraper  486/25c 

1.48 

0.25 

72.20 

€> 

1.04 

Boss  466  Model  4625 

1 .4o 

58.86 

0.99 

C  486-25 

1.48 

0.28 

60.05 

1.54 

Computer  Market  Place  Ultra  486 

i  AO 

58.03 

0.98 

CSS  MaxSys  486  MTE/25 

i  AO 

A  OC 

54.08 

2.14 

Dyna  Work  Master  486  25  Cache 

^  AO 

A  OQ 

60.24 

0.87 

EPS  486/25  Tower 

1  AO 

1.48 

0.28 

57.53 

0.98 

*  IBM  PS/2  Model  90 

i  AO 

A  O"? 

50.18 

1.21 

ALR  BusinessVEISA 

1  AC 

1.4o 

A  00 

36.06 

2.25 

Dynamic  Decisions  Dynex  486E 

1.46 

0.22 

49.25 

1.54 

Acer  1 200 

1.45 

0.25 

56.86 

1.37 

ACMA  486/25E  Engineering  Workstation 

1.45 

0.22 

35.84 

0.99 

Austin  Winstation  486/25e 

1.45 

0.22 

34.89 

0.99 

Bus  486-25 

1.45 

0.25 

56.83 

0.99 

Cheetah  Gold  425 

1.45 

0.28 

6.94 

0 

1  3.02  0 

Copam  486/25  EISA 

1.45 

0.22 

3.85 

e 

1.92 

Dataworld  Data  486-25 

1.45 

0.19 

60.18 

0.99 

Dell  System  425TE 

1.45 

0.22 

55.19 

1.04 

Dynamic  Decisions  Dynex  486  ISA 

1.45 

0.25 

60.67 

1.75 

Acer  11 70 

1.44 

0.22 

58.88 

1.54 

ACMA  486/251  Engineering  Workstation 

1.44 

0.22 

59.53 

1.26 

AGI  4100A 

1.44 

0.30 

64.75 

1.27 

Club  486  Hawk  II 

1.44 

0.28 

58.48 

1.59 

DTK  Feat-2502 

11.44 

© 

0.33 

65.99 

2.69 

HiQ  425i 

1.44 

0.22 

58.22 

1.26 

HOW  WE  TESTED 

In  testing  these  29  486  25-MHz  ISA,  MCA. 
and  EISA  systems,  we  used  PC  Magazine 
Labs'  Hardware  Performance  Tests, 
Release  5.6,  with  video  and  system 
shadowing  enabled  wherever  possible,  and 
we  left  the  buffers  at  their  default  values. 
We  used  no  software  disk  caches  when 
performing  disk  benchmark  tests,  and  no 
RAM-resident  programs  were  loaded  for 
any  tests. 


We  accepted  up  to  1  MB  of  cache  on 
EISA  and  MCA  hard  disk  controllers, 
though  we  allowed  only  one  caching  ISA 
controller:  The  Cheetah  Gold  425  comes 
exclusively  with  the  controller  we  reviewed. 
You'll  get  significantly  better  performance 
by  adding  a  software  disk  cache. 

The  margin  of  error  for  the  processor, 
memory,  and  video  benchmark  tests  is 
0.05  seconds,  so  take  this  into  account 
when  making  purchasing  decisions  based 
primarily  on  speed. 
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read  tests  of  magneto-optical  drives  using 
this  controller,  as  well. 

ARC  offers  free  on-site  service  during 
its  one-year  warranty  on  parts  and  labor. 
The  company  that  services  the  on-site 
contracts  for  ARC  is  Video  Aid  Corp.  Its 
toll-free  technical  support  line  is  open 
from  9:00  A.M.  to  12:00  midnight  EST 
Monday  through  Friday  and  9:00  A.M.  to 
6:00  P.M.  on  Saturday.  If  a  problem  can't 
be  cleared  up  on  the  phone,  a  technician  is 
sent  out  within  48  hours. 

The  Skyscraper  486/25  is  a  fairly  stan- 
dard PC.  It  has  a  solid,  well-designed 
case  and  a  motherboard  that  accommo- 
dates 32MB  of  RAM.  The  machine's  ap- 
peal rests  mostly  in  its  price,  which  is  low 
enough  to  make  the  computer  worth  a 
hard  second  look.  This  is  also  quite  true  of 
other  models  that  ARC  currently  sells.  In 
fact,  in  our  standard  configuration,  the  33- 
MHz  486  machine  costs  $3,995 — only 
$400  more  than  the  25-MHz  model — 
which  makes  it  an  even  better  buy  for  the 
money. 


APRICOT  IN  CANADA 

Apricot  Qi  900 

by  Steven  L  Bender 


Ordinarily,  when  PC  Magazine  reviews  a 
computer,  factors  such  as  processor,  drive, 
and  video  speeds  and  considerations  such 
as  expandability,  compatibility,  and  engi- 
neering enter  into  the  evaluation.  The 
Apricot  Qi  900,  billed  as  "the  ultimate 


APRICOT  QI  900 
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personal  workstation,"  requires  us  to  as- 
sess another  property:  data  security. 

WIRELESS  ENTRY 

At  $8,895,  this  MCA-bus,  80486-based 
member  of  our  review  group  provides  the 
ultimate  in  workstation  data  protection. 
The  key  to  this  is  an  optional  infrared  ( IR) 
transmitter/security  key  coupled  with  a 
uniquely  keyed  case  lock.  The  infrared 
security  system  uses  a  credit-card-sized 
IR  transmitter  key.  The  IR  receiver  cir- 
cuitry and  the  security  processor  chip  are 
located  on  the  motherboard.  This  feature 
requires  an  optional  Apricot  Security  En- 
vironment Software  package  ($100,  in- 
cluding one  IR  key).  Additional,  digitally 
unique  IR  keys  cost  $40  each.  This  so- 
phisticated form  of  user-access  control 
was  originally  developed  for  the  United 
Kingdom  Department  of  Defense.  When 
the  security  environment  is  active,  no 
snooper  can  boot  the  unit  without  the 
proj)er  security  key  or  change  the  access 
levels  for  persons  having  lower-level  keys. 
But  don't  lose  your  key.  If  you  do,  not 
even  Apricot's  own  technicians  can  ac- 
cess the  computer.  You'll  be  hard  pressed 
to  find  a  more  secure  setup. 

What,  besides  a  svelte,  5.5-  by  1 5.5-  by 
16.5-inch  (HWD)  case  and  a  hard-to-foil 
security  system  does  your  $8,900  buy?  A 
Micro  Channel  version  of  PC  Magazine's 
standard  configuration:  8MB  of  RAM, 
128K  processor  cache,  a  200MB  hard 
disk,  1.44MB  floppy  disk  drive,  a  Super 
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Apricot  Qi  900 

Apricot  In  Canada,  1 1 1  Granton  Dr.  #401 , 
Richmond  Hill,  Ontario  L4B1 L5  Canada;  416- 

492-2777. 

List  price  (tested  configuration):  $8,695. 
Memory  and  processor  RAIM  cache:  8MB 

80-ns.  SIMMs.  128K  cache. 
Disic  drives  and  controller:  Maxtor  1 7-ms. 
200MB  SCSI.  Adaptec  controller,  1 .44MB 
floppy  disk  drive. 

Display:  Apricot  51 2K  Super  VGA  adapter, 
Apricot  14-inch  monitor. 
Software:  DOS  4.01. 

CIRCLE  404  ON  READER  SERVICE  CARD 

VGA  display,  four  MCA  slots,  a  fifth  slot 
containing  a  horizontally  mounted  pro- 
prietary SCSI  hard  drive  controller,  DOS 
4.01  and  3.3 — and  precious  little  else. 

POOR  PERFORMANCE 

The  Qi  900  has  no  disk  drive  bays  other 
than  the  ones  occupied  in  our  test  unit  by 
the  200MB  Maxtor  LXT-2 1 3SY  hard  disk 
and  1 .44MB  floppy.  The  Maxtor  is  rated 
at  17  milliseconds  and  has  a  built-in  64K 
cache  buffer.  The  proprietary  Apricot 
SCSI  controller  card  wasn't  available  at 
review  time,  so  the  hard  disk  was  paired 
with  the  Adaptec  SCSI  controller.  This 
combination  performed  poorly  on  the  PC 
Magazine  Liibs  benchmark  te.sts.  If 200MB 
is  too  little  or  too  much  storage,  you  can 
orderthe  system  with  a  100MB  or  320MB 
hard  disk  from  Apricot  at  $7,995  or  $9,495, 
respectively.  Although  there  is  no  room 
for  a  second,  internal  floppy  disk  drive, 
you  can  add  an  internal  tape  drive  (here, 
an  Irwin  2080  80MB  IBM  PS-2  Tape/ 
Format  Compatible)  for  $600.  As  many  as 
six  external  SCSI  hard  di.sks  can  be  added 
as  well. 

Even  though  the  Chips  and  Technolo- 
gies-based SVGA  circuitry,  floppy  disk 
controller,  and  serial,  parallel,  and  mouse 
ports  are  on  the  motherboard,  the  Qi  900 
has  only  four  MCA  expansion  slots:  two 
1 6-bit  and  two  32-bit.  One  expansion  slot 
is  occupied  by  the  second,  optional  $150 
serial  port  card  required  by  our  standard 
configuration.  Another  slot  was  taken  up 
by  the  Adaptec  controller,  leaving  our  Qi 
900  with  two  free  MCA  slots.  One  slot, 


1379 


QI  ^2 


In  Short:  If  you  deal  with  ultrasensitive  data,  the      ^<.°  ^ 
Apricot  Qi  900,  with  its  wireless  infrared  transmit- 
ter/security key,  is  tlie  best  choice.  But  don't 

expect  blazing  speed.  The  MCA-bus  Apricot  performed  poorly  on  all  of  our  benchmark  tests. 
The  processor  score  fell  well  outside  the  norm,  and  the  video  was  far  slower  than  many  other 
systems.  Moreover,  disk  access  was  slower  than  many  ISA  machines.  The  Apricot  is  small; 
It  lacks  bays  and  expandability,  and  service  and  support  require  a  toll  call  to  Canada. 


lilig  PC  MAGAZINE   JUNE  1 1 , 1 991 


IM  K  UN  I  1)1  SI  C.N 


Birds,  turtles,  crocodiles  —  just  as  the  egg  is 
nature's  most  efficient  design  for  delivering  complex  life  systems,  DTK's 
KEEN-3300  Series  is  the  ideal  386  computer  with  which  to  build  your  net- 
work or  multi-user  system.  As  a  fileserver,  networkstation  or  standalone 
system,  its  unique  write-back  cache  (64KB/256KB)  and  competitive  price 
make  it  one  of  the  most  cost-efficient,  high-speed  systems  available. 
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Over  100  full-time  design  and  manufacturing 
engineers  work  together  to  ensure  that  dependability  is  "built-in." 
Then,  QC  personnel  scrutinize  every  DTK  motherboard  and  system  to 
the  most  stringent  standards  in  the  industry.  Over  2,000,000  satisfied 
customers  testify  to  our  reputation  for  quality  and  dependability. 
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Like  the  egg,  the  basic  KEEN-3300  is  merely 
the  beginning.  Its  16  MBytes  of  high-speed  RAM.  8  expansion  slots  and 
7  drive  bays  (server)  provide  the  flexibility  you  need  to  expand  your 
system  as  your  requirements  grow. 

The  KEEN-3300  —  a  powerful  beginning  at  a  price  that 
won't  crack  your  budget.  Call  for  the  dealer  nearest  you, 
DTK  Computer  Inc.,  (818)  333-7533.  15711  E.  Valley  Blvd., 
City  of  Industry,  CA  91744.  Fax:  (818)  333-5429. 


See  us  at  COMDEX— 
Booth  #1205 


i 
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^N.l  A  reputation  for  success. 


CITY  OF  INDUSTRY.  CA 
(818)  333-7533 


SAN  JOSE.  CA 
(408)  436-6363 


ORaE  1 02  C3N  READER  SERVICE  CARD 
HOUSTON.  TX  ELK  GROVE  VILLAGE.  IL 

(713)  568-6688  (708)  593-3080 


DTK  is  a  Uademark  of  Datatcch  Enterprises  Co..  Lid.  8038*  is  a  Irademark  of  INTEL  Coip.  'DTK  Computer  Inc..  1990. 
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★  OEMM  386  5.1 

(Qoaitcrdcck  Offlct  Sytlcms)  Say 

goodbye  to  memory  expansion  problems 
when  you  install  Quarterdeck  Expanded 
Memory  Manager  386  (QEMM  386).  This 
award  winning  utility  cleverly  manages 
both  extended  and  expanded  memory  in 
80386.  80386SX  and  i486  computers, 
freeing  up  to  an  additional  226K  for  your 
programs  to  run  in.  QEMM  5. 1  now 
supports  Microsoft  Windows  3.0! 
EZl  103/5  $61. 


^  M.Y.O.B 

(TdcWarc)  Let  M  Y  O  B  run  your 
usiness  more  efficiently  This  integrated 
accounting  program  manages  your 
general  ledger,  checkbook  and  card  file: 
accounts  for  your  sales  and 
receivables,  tracks  purchases  and 
payables  and  monitors  your 
inventory.  It  even  helps  you  organize 
your  time  using  its  business  calendar 
and  to  do  list 
FN0414  $149. 


★Crosstalk  for  Windows 

(DCA/Crosstalk  Communications)  Tni-.  full 
powered  communications  program  Jesii^ned 
spedBcally  for  Windows  has  all  the  features 
you  need:  full  featured  file  transfer  support, 
direct  interaction  with  other  Windows 
applications  such  as  Excel,  full  support  for 
direct  host  connections  and  all  popular 
modems.  Cut  and  paste  between  Crosstalk 
and  other  windows  programs  and  much 
more  CM0193/5  $129. 


★  SitBack  for  Windows 

(Sttback  Technologic*,  Inc.)  Don't  risk  losing 
important  data   Let  SitBack  back  up  your 
newly  created  or  modified  files  automatically 
After  loading  it  into  memory.  SitBack  works  in 
the  background  during  idle  computer  time  or 
at  pre-set  times  without  interrupting  your 
work   Issues  audio  alert  if  error  occurs 
Works  with  Windows.  DOS  and  on  networks 
BS3553/5  $85. 


jV\iat«| 


house 


AC2330     Computer  Tool  Kit  (52  PC)  45. 

Kensington 

AC0140     Masterpiece  Plus  105. 

•texell  Disks  (box  of  10) 

ME0033     31/2^DS/DD(72()I<)  12. 

ME0043     3 1/2- DS/HD  (1.44Mb)  21. 

AC3340     Standby  Power  System  5001  545. 

Power  Backups 

VE0050      Gelling  To  Know  Windows  19. 

Sony  (box  of  10) 

ME0053     31/2-DS/DD(720K)  10. 

ME0063     3  1/2- DS/HD  (1.44Mb)  19. 

Targus 

AC2340     Premier  Leattiet  Case  189. 

AC0570/80  Lealtier  Laptop  Case  147. 

AC0670     Universal  Notebook  Case  75. 


DRIVES/CD  ROM 


Ion 

DR0605  5  25"  44Mb  Storage  Cartridge  95. 

OftOOlO  20Mb  Cartridge  59. 

DR1030  Bernoulli  Box  II  Dual  44Mb  Ext.  .  1965. 

DR1180  Bernoulli  Transportable  990. 

MIcroSolutions 

DR1790  bacl<pacl(28Mb  299. 
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for  Windows 
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-  BeckerTools  2.0 
for  Windows 

(Abacas)  BeckerTools  is  a  high  performantt'  file 
and  data  management  utility  replacement  for  the 
Windows  File  Manager  Adds  more  than  200 
functions  for  daily  data,  file  and  directory 
"housekeeping"   file  launching,  copying,  moving, 
deleting,  searching  and  formatting-  using 
Windows'  point -and  click  Features  Undelete,  file 
editing,  disk  verifying,  file  archiving  and  a  screen 
dimmer  to  protect  your  monitor.  UT1684  $79 


Hem  lumbers  ending  in  3  and  S  ilenole  pioducis  available  in 
3 1/2'  and  5 1/4'  loimals,  lespeclively  Hem  numbers  ending 
in  4  denote  ttial  bolti  loimals  are  included  Please  refer  to 
Hem  numbeis  wtien  ordering 

*  Windows-compatible  products 


COMPUTERS 


ALR 

CP0Ot3  ALR  PowerFlex  286/40  3.5  1199 

CP0020  ALR  386SX  16  MHZ  PowerFlex  ...  345. 
Sharp 

CP0080  Wizard  OZ  8200    399. 


★  CorelDRAW!  2.0 

(Cord  Sfstcnu)  CorelDRAW!  is  the 
award  winning  PC  graphics  sofhvare 
that  gives  you  incredible  type  control 
and  superb  drawing  power  in  a  value - 
packed  program.  Now.  CorelDRAW!  2.0 
comes  with  more  drawing  power  and 
over  1 50  fonts;  over  3500  clipart  images 
and  symbols:  3 1  import/export  filters; 
an  autotrace  utility,  a  font  conversion 
program  and  Mosaic,  a  visual  file  man- 
ager. GR0S43/S  $369. 


★  Professional  Write 
Plus 

(Software  Publishing)  Prolesi.icinjl  Write 
PLUS  is  a  WinJows  word  processor  designed 
to  improve  the  productivity  of  business 
professionals  and  the  power  of  their 
documents.  Its  unique  icon  commands  cut 
through  complicated  menus  Takes  full 
advantage  of  Windows  with  WYSIWYG 
graphics  and  hot  links  and  includes  a  built  in 
grammar  checker  and  MHS  e-mail  front  end 
WP1523/5  $169. 


MEMORY 


Sleman/Samsung 

MY0009/2  DRAM  1  Mb  80ns/l  00ns  W 

MY0005     SIMM  1Mb  70ns  62 

MY0013     SIMM  1Mb  100ns  68 


EXPANSION  &  UPGRADES 


All  Computer 

LX0870     All  Ctiaige  Caid  witli  Adaptors  299 

ATI 

EX0795     VGA  Wonder  w/512K  225 

Brown-Wagh 

ENU91U     SoundBlaster  159 

CH  Products 

EX1340     Game  Card  III  Automatic  29. 

Comuter  Elektronik  Infosys 

EX1390     PS/1  2MB  Memory  249 

Digital  Vision 

[  X  fi  95     Computet  Eyes  Prof.  Series  359 

Hayes 

LX1470     EtherMate  TriolS  275 

InfoChIp  Systems 

EX1330     Expan?   135 

Intel 

EXll  10     Co-Processor  80387SX  305 

EXOieO     Co-Processor  80387-20    439 

Stac  Electronics 

EX1480     Slacl(er  99, 

EX1490     Slacl(er  Co-Processor  165. 


MEDIA  &  ACCESSORIES 


BASF  Disks  (box  of  10) 

ME0155     5  1/4- DS/HD  (12Mb)  10. 

Curtis 

AC2920     Command  Center  89. 

ORCLE  225  ON  READER  SERVICE  CARD 


PRINTERS  &  CARTRIDGES 


Optical  Access  Intemationai 

CD01 80     CM  50  Portable  CD-ROM  399. 

Plus  Development 

DRIOOO     Hardcardll80(19ms)  589. 

DR1250     105Mb  Hardcaid2XL  699. 

Solutions  tor  Your  PC/XT 

DR0960/70  31/2'1  44MbFloppy&Ctlr  139. 

Adobe 

PR1600     Adobe  PostScript  Cartridge  305. 

PR1580/70  PostScript  Cartridge  1&2  ea.139. 

PR1314     *  Adobe  Plus  Pacli  lor  PC  115. 

AEG  Olympia 

PR1750     NP80-24E  Printer  329. 

Canon 

PRl  710     Auto  Sheet  Feeder  lor  BJ-lOe  72. 

PR1500/10  BJ-lOe  Bubble  Jet  339. 

PR0460     Laser  LBP8  Maft(  III  1579. 

PR0640     LBP4  Laser  999. 

Citizen 

PR0680     GSX- 1 40  Color  Printer  329 

Elite  Business  Apps 

PR1270     Charisma  25/PltJS  299. 

Insight  Development 

UT1714     PrinTools  89. 

PR1614     Prinl-A-Plot   185. 

Metro  Software 

PR1304     PC  Artilax  69. 

Pacific  Data  Products 

PR04tO     25  Cartridges  in  One!  269 

PR0910     Pacific  4  Memory  w/ 2Mb  159. 

PR1280/90  Pacific  Outlines  I  or  II  205. 

PR0920     Pacific  Page  Persoiwl  Edition  4.0 . 365. 

PR1990     PacificPageXL  799. 

Panasonic 

PR0390     KX-Pl  124  Dot  Matrix  289. 

Seiko  Instruments 

PR0690     Smart  Label  Printer   175. 

Cardinal 

MM0510    *  4800  SendFAX  Modem  Inl  105. 

MM0770    9600  SendFAX  Modem  Inl  109. 

Frecom 

FX0090     Frecom  Fax  96  169. 

FX^     JTFax9600Blnt  379. 

MM0250    Personal  Modem  2400  Plus  Ext. .  149. 


MODEMS  &  FAX  BOARDS 


Cl 


INPUT  DEVICES 


MM0210    SmariModem  Ultra  9600  V.32   799. 

CM0294    Smart  Com  Executive  75, 

Intel 

FX01 00     Satislaxtion  Classic  PC/XT  399. 

PowerUser 

MM0630    Sendfax  24/48    75. 

MM0640    Sendlax  24/96  89 

MM0680    Send/Receive  lax  24/96   1 99. 

MM0650    2400  Mini  Ext  89. 

MM0670    2400  B  Plus  Int  159. 

Practical  Peripherals 

MM0110    2400SAExt  185. 

MM0160    PM2400SAExt  w/MNPLvl.5    225. 

Prometheus 

MM0700    ProModem  9600  Plus  696. 

MM0790    ProModem  Ultima  750. 

The  Complete  PC 

FX0060     Tfie  Complete  Communicator  435. 

FX0040     The  Complete  Fax/9600    305. 

UOS/Motorola 

MM0360    FasTALK  9600  V.32/42b  Ext  475. 

Zoom  Telephonies 

MM0690    HC2400SW/9600  Sendlax  Int  99. 

MM0660    MX2400S  w/9600  Sendfax  Ext  1 09. 

MM0600    Modem  V42bis  2400  Ext  169 

Appoint 

IN2130     Mouse  Pen  Professional  65. 

Caere 

IN0984/94  ★Ttie  Typist  (AT/PS/2)  419. 

Calcomp 

IN0640      WIZ  149. 

CH  Products 

IN0910      FligfitStick  with  Falcon  49, 

Fifth  Generation 

IN0900      Logical  Connection  Plus  589, 

Kensington 

IN0860/50  Expert  Mouse  (bus/ser)  124/109 

INI  060      Toptrakw/ Foot  Pedal  72. 

Logitech 

IN1070      Scanman256    299. 

IN0530     ScanmanPlus  155. 

Marstek 

IN1040     Mars  800  Scanner  w/OCR  219, 

IN  1 020  Mars  1 05  Plus  Scanner  w/OCR , ,  1 49, 
IN2000      *  M-800W  Hand  Scanner 

w/lmage-in  229 

IN2070  M-6000CG  ColorArlist  w/  OCR  ...  499 
Microsoft 

IN2150      Ballpoint  Mouse  119. 

IN0890/80  Mouse  (bus/ser)  85. 

IN0275/84  *  Mouse  w/Windows  (bus/ser)  .145, 
MicroTouch  Systems 

IN0810      TtieUnMouse  189, 

Nisca 

INlOlO      ♦  Niscan/GS  for  Windows  249, 

The  Complete  PC 

IN2110     Complete  Page  Scanner  w/WordScan 
OCR  Software  585, 

Z-NIX 

IN1013/15  ★  SuperMouse  II  (bus)  w/Win  3.0  91. 
IN1003/5    ♦  SuperMouse  II (ser)  w/Win3.0 .91. 

TTTTT 


CM  50  Portable 

CD-ROM 

(Optical  Access  Intcmatlonal)  The  CM 

50  CD-BOM  IS  a  complete  plug  and  play 
CD-ROM  pacl<age  thai  includes  everything 
you  need  for  IBM  PC/XT/AT  or  true 
compatibles  Reads  both  CD-ROM  data 
and  audio  discs.  The  full-featured  user 
interface  allows  for  the  use  of  headphones 
or  audio  output  jacks.  No  separate  power 
supply  is  needed.  CDC  180  $399 


9iippia(  -  Toar  choke: 

Fast,  dependable,  overnight  service  - 
$7  up  to  7  lbs.  Orders  for  in-stock  items 
placed  by  7:00pm  ship  same  day.  Ground 
service  available  -  $3  (same  day  shipping). 


MONITORS 


NEC 

MT0020  Multisync  2A  545. 

MT0070  Multisync  3D  669. 

MT0060  Multisync  GS2A  229. 

Panasonic 

MT0100  Panasync  C1391  Golof  599. 

Seiko 

MT0270  CM-1450 14- Color  699. 

MT0260  CM-1440 14"  Color  569. 

Sony 

MT0240  14-MultiS(an(W-1304    705. 


ENTERTAINMENT  & 
EDUCATION  & 


Artworx 

EN2113/5  BridgeBO  27. 

Banner  Blue  Software 

ED0444     Family  Tree  Maker  1.0  45. 

Broderbund 


Simcity  29. 

The  Playroom  27. 

Where  is  Carmen  S  D  Deluxe  Ed  ..  .49. 
Where  is  Carmen  S.D,(various)  .ea.35. 


EN0734 
EN0864 
ED0784 

Centron 

ENl  073/5   Casino  Master  41. 

Davidson  &  Associates 

EN0024     Monologue  99. 

Electronic  Arts 

EN1354     Life  and  Death  25 

Entertainment  On  Line 

EN2013/5   Lottery  Trackers  Wheeler  25, 

HyperGlot 

^m^  3/5  Pronunciation  Tutor  (Fr/Span)  59 

E00933/5  Word  Torture  (Fr/Span)  25 

MECC 

ED051 4/04  Word/Number  Munchers'  ea,29, 

ED0484     Oregon  Trail  29. 

MicroAce 

EN  1384     Blackjack  39 

Microsoft 

EN1 473/5   ♦  Entertainment  Pack  27 

EN0043/5    ♦  Flight  Simulator  4.0  45 

PC  Globe  Inc. 

BS1833/5   PC  Globe  4.0  39 

BS1843/5    PC  USA  2.0  39 

Software  Toolworks 

ED0594     US  Atlas  45 

Sphere  Inc. 

EN0194     Tetris  23. 

Toyogo 

EN1464     Nemesis  Go  Master  Deluxe  95. 


LANtastic 


(Artisoft)  Take  advantage  of  LANtastic's 
tiny  memory  overhead-less  than  40K 
memory  on  a  server  and  less  than  1 2K  on 
a  node-and  discover  a  whole  new  realm 
of  computer  possibilities  Share  files, 
programs,  printers  and  CD  ROM  drives. 
Start  small,  add  more  over  time. 
2  MBPS  Adtpler  Cmrd  NTOIIO  $149 
2  MBPS  Starter  Kit  NT0105  $369 
Ethernet  Adapter  Card  NT0150  $225 
Ethernet  Starter  Kit  NT0145  $496 
Z-Z  Station  Kit  NT009S  $79 


The  MlcroWAREHOUSE 
technical  staff  and  the  publishers  ( 
the  popular  POWER  USER  S  MANUAL  havT 
compiled  a  great  new  disk  of  utilities  cind 
appUcations....THE  POWER  USER'S  TOOL  KIT. 

Fourteen  great  programs  on  one  handy  5  1/4  inch  disk*,  including 
Active  Life  -  a  powerful  time  planner  and  scheduler  for  business  or 
personal  use,  and  IconDraw  -  a  hot,  new,  Win3  utility  for  designing 
your  own  icons. 

The  POWER  USER  S  TOOL  KIT  is  FREE  from 
MlcroWAREHOUSE  when  you  order  from  us.  If  you  want  the  disk, 
you  pay  only  $1.50  for  shipping  emd  handling.  The  programs  are 
sluireware,  so  you  can  try  them  free  of  charge.  If  you  wish  to 
continue  using  them,  some  authors  ask  that  you  pay  a  fee  ($10- 
$  150).  Many  are  absolutely  free.  All  of  the  details  are  explained  on 
the  disk,  which  is  yours  to  keep.  'Requires  12  MB  High  Density  Drtve. 

FREE  CATALOG! 

We  ceury  more  than  1200  PC  solutions  including 


all  the  latest  releases  and  updated  versions.  Just 
fill  in  the  information  requested  below  and 
we'll  start  your  free,  one-year  subscription  to 
^    the  MlcroWAREHOUSE  catalog. 

I'm  Kerry,  call  me  at: 

1-800-367-7080 

(1-800-DOS-7080) 

Inqnlriet:  908-370-0518  Fax*:  908-905-5245 
Order  ToIl-Frct  24  Hour*  a  Day,  7  Days  a  Week 

I  Fm  Mkro  Warthou*  Caulof  SabKitpdoa  1PM06I 
1600  Oak  Stiwt.  P.O.  Box  1S«0.  Uksmod.  NJ.  OS701 

FiH  out  and  mail  this  coupon  to  receive  a  free,  one-year  subscxfpdon  to  the  MlCToWaichousc  catalog. 


Name 


Address 


Apt. 


City  State  Zip 

(Expect  to  receive  your  next  Issue  within  4-6  weeks). 

CmCLE  225  ON  READER  SERVICE  CARD 
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The  Complete  Page 
Scanner  w/  WordScan 

(The  Complete  PC)  bjvf  youiioii  hours  of 
typing  with  The  Complete  Page  Scanner,  a 
compact,  sheet  fed.  desktop  scanner  capable 
of  scanning  a  full  page  in  less  than  1 5 
seconds  Scan  pages  as  large  as  8  1/2  x 
14  at  200  or  300  dpi  Included  is 
WordScan.  omnifont  OCR  sofhvare 
that  reads  all  fonts.  Handles  6-28 
pt.  type  and  reads  typeset, 
typewritten,  laser,  dot  matrix, 
photocopied  or  faxed 
documents  IN2110$S85. 


HiJaak 

(Inset  Sytlcmi)  HOaak  converts  graphics 
files  from  one  format  to  another  Features 
viewable  EPS  file,  typeset  qualiry  text 
screen;  converts  CAD  images  to  faxable 
format  and  captures  LaserJet  and  GPGL 
plotter  output  at  full  resolution  directly 
from  the  application  Also  converts 
scanner  files  in  TIFF  format  to  a  more 
usable  type  UT1614  S95. 


P^ORM 


PerFORM  Designer 
&  Filler  2.1 

(Dcltina  TcchiioIogY)Same  performance, 
new  low  price!  Save  lime  and  money 
with  the  award  winning  product  PerFORM 
Designer  &  Filler  2  1 .  Create  professional 
looking  forms  using  logos,  fonts,  shading 
and  bar  codes  Fill  in  forms  using 
automatic  calculations.  dBASE  and 
custom  look  up  windows  and  dBASE/ 
ASCII  file  import/export  Includes  over 
1 00  sample  forms  60  day  money  back 
guarantee.  BS0853/5  $99. 


Power-ON 

(Server  Tedmoloff  Inc.)  Power-ON's 
telephone-activated  power  control  unit 
allows  a  PC  to  power-on  a  remote  PC  using 
a  standard  telephone  line  and  modem 
Using  the  bundles  communications 
sofhvare.  the  PC  can  operate  the  remote 
PC.  run  its  programs,  transfer  data  files,  and 
use  the  printer  even  if  the  power  at  the 
remote  is  tumed  ofT.  CM0454  $199. 


AM" 
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wealthStarter 

(Reality  Technologies)  Take  your  first 
steps  toward  financial  success  with 
WealthStarter.  a  budgeting,  savings  and 
investing  system   Not  only  does  it  keep 
track  of  your  daily  transactions  and  your 
bank  account  balance,  but  it  keeps  track 
of  where  your  money  goes,  sets  up  a 
savings  system  to  achieve  your  goals  and 
it  gives  you  expert  financial  guidance. 
FN0334  $35. 


ProModem  Ultima 

(Prometheus)  The  only  14,400  (V.32  bis)  modem  with 
fax!  Ideal  for  remote  access 
programs,  network  bridging 
and  large  file  transfers 

Package  includes  a  14.400   

bps  data/9600  bps  send  and  ^^^^^^■fE«7rnW^ 
receive  fax  modem,  plus  ^^^^^^■VM.  — 

communications  and  fax 
software.  MM0790  $750. 


MousePen  Pro 

(Appoint)  Your  next  mouse  is  a  pen! 
Today  s  higher  resolution  world  of 
Windows.  Super  VGA.  and  Multimedia 
requires  the  higher  level  of  dexterity  and 
precision  that  only  MousePen  Pro 
delivers.  100%  Microsoft  serial  and  PS/2 
compatible,  just  plug  and  go!  No  tablets 
or  pads  needed.  MousePen  works  on 
almost  any  surface  in  just  three  square 
inches  IN2130  $65. 


DESKTOP  PUBLISHING  & 
GRAPHICS 


Adobe 

Adobe  Fonts  (various)  Call, 

PR  1 594     ♦  Adobe  Type  Manager  55. 

GR2094     ★TypeAlign  59. 

Aldus 

GR2053/5/4  *  PageMaker  4.0    489/535 

ArtRlght 

GR0613/5    *  Image  Portfolio  Vol.  1  110, 

GR0623/5   ♦  Image  Porllolio  Vol,  2  110 

*  Image  Portfolio  (various)  85, 

BN0033/5  *  Pub,  Powerpak  w/free  Buridle  ..,  55, 
Berkeley  Systems 

GR1994      ♦  Alter  Dark  29 

Broderbund 

GR1564     New  Printstlop  35 

GR0064     New  Printstiop  Companion  29, 

Caere  Corporation 

GR1984     *  OmniPage  386  3,0  479 

Computer  Associates  int'l 

GR1823/5    ♦  CA  Cricket  Graph  1.2  85, 

Corel  Systems 

GR0543/5    *  CorelDRAWi2,0  369, 

Custom  Applications 

GR1945     Freedom  of  Press  Light  2,5  55, 

hOC  Computer  Corp. 

BS3114      *  Icon  Designer  35, 

Icom  Simulations 

GR1854      *  Intermission  35, 

MIcrografx 

GRl  77375   *  Charisma  344 

GR1293/5   *  Designer  3.02    469 

Microsoft 

BS2304     *  PowerPoint  lor  Windows  319, 

New  Visions  Technology 

GRG823/5    ♦  Presentation  Task  Force  134, 

Power  Up  Software 

GR0884     Express  Publisher  2.0  89, 

Software  Publishing 

GR0083/5  Harvard  Graphics  2.3  319, 

Timeworlts 

GR0554     Publish-lt!1.2  135. 

WfordPerfect 

GRl  194     DrawPertect  269. 

Xerox 

GR1574  *  Ventura  Pub.  Gold  3.0  l/Win,  559, 
Z-Soft 

GR0634     PC  Paintbrush  IV  Plus  115. 


CAD  PRODUCTS 


American  Small  Business  Co. 

CA0O23/5  Design  CAD  3D  3  1  206 

CA(X)13/5   Design  CAD  4  2   156, 

AutoDesk 

!,;A0173/5  Autosketch3  0   146, 

Computer  Easy 

CA0153/5  Dream  House  Professional  47. 


business! 


Foresight  Resources 

CA0124     *  Oialix  Windows  CAD  3.0  439. 

Generic  Software 

CA0074     Generic  CADD  5.0    235. 

MathSoft 

CA0114     MathCAD2,5   309. 

Abacus 

UT16e4      *  Becker  Tools  2,0  79. 

Absolute  Solutions 

F  N0284      •  Computerized  Classic  Acct  265. 

Application  Techniques 

BS0204     PiaaPlus  65. 

Artisoft 

NT0110     LANtastic  2MBPS  Adapter  Card  ,149, 

NT0105     LANtastic  2MBPS  Starter  Kit  369, 

NT01 45     LANtastic  Ethernet  Starter  Kit  498, 

NT0150     LANtastic  Ethernet  Adaper  Card  ...225. 

NT0O95     LANtastic  Z-Z  Station  Kit  79. 

Ashton  Tate 

BS0773/5   dBASE  IV  1,1   495. 

Avery 

GR0804     Label  Pro  Laser  49. 

Bell  Atlantic  Corp. 

UT0914      *Thinx  323. 

Bloc  Publishing 

BS0044     Form  Tool  Gold  3.0  58. 

Borland  International 

BS0214     Paradox  3,5  519. 

BS3044     QuattroPro  2.0    329. 

Buttonware 

BS2014      PC  File  5  01   99. 

Central  Point  Software 

UT0854     PC  Tools  Deluxe  6,0  89. 

CheckFree  Technologies 

FN0134     CheckFree  19. 

Chronologic  Corp. 

UT0584     Instant  Recall  62. 

Chronos 

BS2184     Who  What  When  2.0  169. 

Compuserve 

CM0074     CompuServe  Membership  Kit  21. 

Contact  Software  Int'l 

BS1064     ACT!  2,0    225. 

BS3514     5-User  Network  Version  799. 

BS3504     Neh*ork  Server  Plus  One  355. 

Crystal-Barfcley  Corp. 

BS3503/5   Career  Design  79. 

DacEasy  Inc. 

FN001 4     Dac  Easy  Accounting  4.1  85. 

FN0024     Dac  Easy  Bonus  Pak  4.1  129. 

Dariana  Technology 

UT1894     System  Sleuth  Analyzer  45. 

UT1904     System  Sleuth  Pro  3,0  85. 

UT1704      *  Win  Sleuth  1.0  85. 

DataEase  International 

BS1904     DataEase  4  2    476. 

Datastorm  Tech. 

CM0424     Procomm  Plus  2,0  65. 

DCA/Crosstalk  Communications 
CM0193/5  *  Crosstalk  lor  Windows  11  129, 
Delrina  Technology 

BS0853/5   PerFORM  Designer  &  Filler  2.1  99. 

BS2504      *  PerFORM  PRO  269. 

FX0123/5    *  WinFax  45, 

EliaShim  Microcomputers,  Inc. 

BS3243/5   ViruSale  55. 

Enable  Software 

BS1803/5   Enable  BP  129. 

FastTrax  International 

UT2023/5   FastTrax  4  0    49. 

Fifth  Generation 

UT0724     Direct  Access  5.0  65. 

MICRO  WAREHOUSI  * 

1690  Oak  Street.  P  0  Box  1590,  Lake*oo<J.  N  J  08701 
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■  CT  residents  add  8%  sales  lai  N  j  and  Oiiio  residents  add 
appropriate  sales  lai 

■  Ordeis  lor  m-slocii  ilems  placed  Dy  7  00  p  m  |E) 
weekdays,(tarnng  system  failure,  etc  I  ship  ovetnight  t}y 
AirlMfne  Eipress  (Some  areas  reduire  an  extra  dayl 

■  snipping  cnarge  S7  per  order  up  to  7  Its  $1  pet  ID  aPow  7  lis 

■  UPS  ground  service  also  available  upon  request  -  S3  per  oidei 
UPS  orders  placed  l)y  3  Odd  m  (El  iwekdays.  stiip  same  day, 

■  Actual  Ireight  ctiarges  appiy  lor  computefs.  tiafd  disks, 
Bernoulli  s.  tape  badi  ups.  monitors  and  UPS  pnniers 

■  Alaska.  Haaraii  outside  continenlal  U  S , 
APO/f  PO  call  lor  mlormalion 

■  Item  avadapility  and  pnix  subiect  lo  change  without  notice, 

■  Sottarare  is  not  copy  protected,  except  otwre 
nwked  by  astefisk 

■  We  reserve  liieiigni  10  limit  (manites 

■  Please  ir^dicale  disk  sin 

Coi  
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Sucker 

(Sue  Electronics)  Using  state-of- 
the-art  real  time  data  compres- 
sion. Stacker  doubles  the  capadty 
of  your  hard  drive  without  refor- 
matting your  hard  disk.  EX1480 
$99.  Slacker  Co-procettor 
EXI490  $165. 


(fimtt  tt  Brru  EnlcrpriBet)  A 

hardware  diagnostic  with  built-in 
remote  communications.  Performs 
stand  alone  or  remote  diagnostics 
without  additional  communica- 
tions software  and  performs  diag- 
nostic tests  on  all  standard  devices 
DT2034  $69. 


PadflcPagc  XL 

(Padfic  Dad  Pro4acU)  High  speed 
PostScript  emulation  for  the 
LaserJet  IIP.  Ill  and  HID.  Includes 
cartridge  and  accelerator  board  for 
output  up  to  8  times  faster  than 
other  prcKlucts.  2  MB  memory  in- 
cluded. FR1990  $799. 


lafbSpotlcr  2.5 

(Merlin  ft  Bryan  Entcrprtsei) 

PC  Magazine's  Editors'  Choice 
3/26/9  L  Provides  valuable  diag- 
nostic information  about  your 
computer/memory.  Includes 
memory  maps,  text  file  editors, 
hardware  interrupt  activity  and 
Micro  Channel  support. 
OT0994  $50. 


Targus  Universal 
Notebook  Case 

(Targns)  This  new  case  firom  Targus  is 
made  of  an  innovative  new  matenal  that 
is  both  stylish  and  durable.  Features  two 
individual  padded  compartments  that 
measure  1 1'  x  13"  x  2/5".  an  extra  layer 
of  foam  padding  and  two  straps  in  the 
computer  compartment  and  a  separate 
compartment  with  adjustable  dividers 
for  power-supplies.  A.C.  adaptors  or 
external  disk  drives.  Fits  all  popular 
models  of  notebook  computers. 
AC0670  $75. 


UT0124     Fastback  Plus  2.10  115. 

Formworx  (^rp. 

BS2524  ♦  Form  Publisher  for  Windows  ..  .  149. 
Fox  Software 

BS0705     Foxbase  + Dev.  System  2.10  189. 

BS1795     FoxPro  1.02    455. 

Funk  Software 

BS0624     Sideways  3.3  59. 

GeoWortcs 

OP0064     GeoWorks  Ensemble  125. 

Gibson  Research 

UT0874     Spinriteil2.0  65. 

Great  American  Software 

FN0264     Money  Matters  51. 

FN0215     One-Write  Plus  Acct.  System  170. 

hoc  Computer  Corp. 

UT1944     *FileApps  69. 

UT1634     *FirstApps  49. 


pCGkte 


PCUSi\ 


LIT0644     ★  Windows  Express  30   49. 

Helix 

BS31 54     *  NetRoom  Single  User  49. 

BS3134     ★  NetRoom  4  User  91. 

Hewlett  Packard 

BS2783/5   ★  New  Wave  3.0  125. 

Informix 

BS2283/5  ♦  Wingz  lor  Windows  and  OS/2  329 
Insight  Resource 

BS3423/5   Ko-Pilol  lor  Lotus  1  -2-3  79, 

BS3413/5  Ko-Pilot  for  WordPerfect  5.1  79. 

BS3433/5   Ko-Pilot  for  WordPerfect  5.0  79. 

Inner  Media,  Inc. 

UT1754     ★Wide  Angle  65. 

Inset  Systems 

Un614     HiJaak2.0  95. 

Intuit 

FN0164     Quicken  4.0  37. 

Jacoby  &  Meyers  Law  Offices 

BS2923/5   Wiirower  32. 

Lotus 

BS3174     Agenda  2.0    288. 

GR0864     Ami  Pro  1.2    305. 

BS1 473/5  Lotus  1-2-3  Rel.  2.2    339. 

BS2433/5   ★  Lotus  1-2-3  Rel.  3.1  419. 

BS2323/5   Symphony  2.2  519. 

Urd^    AutoMenu  38. 

liAeca 

FN0243/5   Managing  Your  Money  7.0  135. 

Merrll  &  Bryan  Enterprises 

UT0994     lnfoSpotter2.5  50 

UT2034     Remote  Rx  69. 

UT1654     ♦Turbo  EMS  6.0  56. 

MIcrocom 

CM0083/5  Carbon  Copy  Plus  5.22  115. 

Micro  Logic 

BS2144     InloSelect  70 

Mlcrorim 

BS3493/5  Personal  R:Base  99 

aRCLE22SON 


Microsoft 

BS3254     ♦  Excel  lor  Windows  3.0    309. 

BS2723/5   *  Office  for  Windows  649, 

BS2733/5   ★  Productivity  Pack  42, 

BS2704     *  Proiect  lor  Windows  1 .0   455. 

BS2253/5    *  Windows  3.0  90 

BS1954     *  Windows  Developer's  Tool  Kit  .  31 9 

WP0043/5  Word  5.5    209, 

WP0374     ♦  Word  lor  Windows  1.1  309 

BS0173/5   Works  20  95 

NBI,  Inc. 

WP0554     *  Legacy  298 

Nolo  Press 

BS0124     Willmaker4,0  36. 

Norton- Lambert 

CM0143/5  Close-UpCustomer/Temiinal3.0  129. 

CM0434     ClOSe-UpLAN  550 

CM0153/5  Close-UpSupporVACS3.0  159 


PC  Globe  a.o 

&  PC  USA  2.0 

(PC  Globe) 

The  indispensable  'electronic  atlas  " 
that  provides  instant  profiles  of  190 
countries.  Detailed  maps,  graphics, 
facts  and  figures  allow  for  quick  cross- 
comparisons  of  countries  for  a  wide 
variety  of  data,  which  can  be  exported 
to  other  programs.  Updated  and 
enhanced  BS1833/S  $39.  Also 
available,  PC  USA  with  detailed  data  on 
all  50  states.  BS1843/5  $39. 


Okna  Corporation 

BS3124     *  Desk  Top  Set  85. 

Peachtree  Software 

FN0233/5   Peachlree  Complete  III  50   145. 

FN0253/5  Peachtree  Cmpl.  Ill  Bonus  Bdle  ....  219. 
Polaris 

BS2894     *PackRat3.0   259. 

Precision  Software 

BS1874     ★  Superbase  4  Windows  425. 

Prisma  Software 

UT1044     *YourWay  119 

QMS 

BS1624     ★  Ultrascript  PC  Plus  279 

Qualltas 

UT0683/5  386Max  Professional  5.1  75. 

Quarterdeck  (Office  Sys. 

BS0163/5   DESQview  2.3  79. 

BS1043/5   DESQview  386  2.3   135 

EX1103/5    *QEMM3865.1   61. 

Que  Software 

WP0544     RightWriter  4.0  55 

Reality  Technologies 

FN0124     Wealthbuifderl.l  139. 


M-6000CC  ColorArtlst 
Scanner  w/OCR 

(Mars(ek)  Marstek  has  combined  color 
and  true  gray  scale  scanning  technology 
together.  Scan  at  200  DPI  and  capture 
up  to  262,144  colors  in  super  color 
mode.  In  the  mono  mode,  you  can 
capture  images  at  400  dpi  with  64  gray 
scales.  Now  bundled  with  ScanKit  Color 
Utility  S/W,  Rainbow  Paint  S/W  and 
Perceive  OCR  n«2070  $499. 
READER  SB^VCE  CARD 


FN0334    WealthStarter  35. 

Reference  Software 

WP0334    GrammatiklV2  0   57. 

WP0514     *  Grammalik  Windows  55. 

Round  Lake  Publishing 

WP0523/5  Leltemvorks  59. 

WP0573/5  Sales  Lettenworks  59. 

Server  Technologies,  Inc. 

CM0454    Power-On  199. 

SItBack  Technologies 

BS3553/5    *  SilBack  for  Windows  85. 

Softlogic  Solutions 

UT0073/5  Disk  Optim.  Tools  w/ Data  Guard.  ..39. 
Software  Directions 

UT1914      ♦Print  05.0    85. 

UT088't     PnnlQLAN  295. 

Software  Products  International 

BS2863/5    ♦Access  SQL  949. 

BS2873/5   Open  Access  425. 

Software  Publishing 

WP0463/5  Professional  Write  2.2  165. 

WP1 523/5  ♦  Professional  Write  Plus  1 69. 

Software  Ventures  Corp. 

CM0314     ♦  MicroPhone  II  for  Windows  229. 

Spinnaker  Software 

BS1 923/5  BetterWorking  Eighl-ln-One  35. 

BS1134     The  Resume  Kit  29. 

Sybiz 

Fl^031 4     Service  Industry  Accounting  295. 

Symantec 

BS0653     Q&A30    235. 

UT1694     Norton  Antivirus  84. 

UT0054     Norton  Util.  Advanced  5.0  115. 

UT1604     The  Norton  Backup  1.2  95. 

BS2113/5  Timeline  4,0    472. 

BlJo024  Norton  Util.  w/  Netroom  Bundle  ...  134. 
Teleware 

FN0414      ♦MYO.B  149. 

ThreadZ  Software  Design  Group  Inc. 

UTI804     ♦ThreadZ  File  FA  75. 

TImesllps  Corp. 

BS0133/5  TimeslipsllM.O  189. 

Touchstone 

UT0734     Check  It!  3.0  85. 

Traveling  Software 

UT0394     Laplinklll  89. 

UT2014     ♦WinConnect  65. 

Trend  Micro  Devices 

UT1964     PC-Cillin  Virus  Immune  System  ...  99. 

Vertlsoft 

UT0904     Double  Disk  65. 

WestCliff  Software 

WP1503/5  OosAmigos  99. 

WordPerfect  Corp. 

WP0363/5  WordPerfect  5.1   249. 

WP0504    LetteiPerfecl  135. 

WordSclence 

WP0483/5  Definitions  Plus  69. 

WordStar  U.S.A. 

WP0634    WordStar  Legacy  269. 

XTree  Comoany 

UT1874     XTree  Gold  2.0  95. 

Asymetrix 

LN1454      ♦  Toolbook  299. 

Borland  International 

LN1654     Borland  C-f+ 2.0  Prof  335. 

LN0023/5  Turbo  C-f+  69. 

Microsoft 

LN0074     C  Compiler  6.0  319. 

LN0O43/5   QuickC  2.5  69. 

Nantucket 

LN1444     ClipperS.O  519. 

Solution  Systems 

LN0433/5  Briel3.1torDOS  179. 

Spinnaker  Software 

Lt5l464      ♦  Spinnaker  Plus  279. 
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designated  the  "V"  slot,  has  pin  connec- 
tors that  can  access  the  on-board  VGA 
chips.  If  you're  using  a  high-resolution 
video  card  to  drive  a  second  monitor,  this 
slot  enables  the  Qi  900  to  share  the  video 
infomnation.  A  Micro  Channel  Ethernet 
card  can  occupy  any  of  the  free  slots. 

If  you're  looking  for  real  expansion 
capabilities,  Apricot  does  offer  the  Apri- 
cot FT  Server  486-25,  with  seven  internal 
drive  bays  and  a  built-in  465-watt  UPS. 
But  you'll  pay  nearly  twice  the  price  of 
the  Qi  900. 

A  NONPERFORMER 

The  Qi  90O's  scores  on  the  PC  Labs  bench- 
mark tests  were  all  below  average,  even 
though  the  motherboard  comes  config- 
ured with  1 28K  of  25-nanosecond  proces- 
sor RAM  cache.  The  Qi  900's  Instruction 
Mix  test  score  of  1.61  seconds  was  the 
slowest  of  all  machines  tested.  And  the 
PC's  video  speed  was  only  half  as  fast  as 
that  of  .some  of  the  ISA  units. 

The  Apricot  Qi  900  allows  up  to  1 6MB 
of  RAM  on  the  motherboard  in  the  form 
of  eight  2MB  SIMMs;  the  unit  we  tested 
came  with  eight  1MB  SIMMs.  System 
RAM  can  be  expanded  to  a  maximum  of 


COMPUTERS 

25-MHz  486  PCs 


80MB  by  using  two  MCA  32MB  memory 
cards. 

The  motherboard-based  VGA  adapter 
uses  the  Chips  and  Technologies  chip  set 
and  5 1 2K  of  video  RAM.  It  is  capable  of 
noninteriaced  1 ,024-  by  768-pixel  resolu- 
tion, but  only  16  colors.  Three  video 
drivers — those  for  Microsoft  Windows  3.0, 


When  the  security 
system  is  active,  no 
snooper  can  boot  the 
Apricot  without  the 
proper  security  key. 
But  if  you  lose  your 
key,  you're  stuck. 


AutoCAD  10,  and  WordPerfect  5.0— are 
supplied  with  the  Qi  900  for  higher-reso- 
lution modes. 

The  Apricot  1 4-inch  monitor  we  tested 
has  dual-mode  VGA/SuperVGA  circuitry 
based  on  the  Sony  Trinitron  CRT  tube. 
This  is  the  only  monitor  bearing  the  Apri- 
cot name,  but  since  Apricot  is  now  a 
subsidiary  of  Mitsubishi,  the  entire  line  of 
Mitsubishi  monitors  is  available,  too. 

Apricot  offers  a  one-year  parts-and- 
labor  warranty;  at  additional  cost,  on-site 
service  is  available,  but  only  in  Canada.  If 
you  need  service.  Apricot  claims  that  a 
technician  will  be  on-site  within  4  hours 
to  service  a  Qi  900  that  is  within  62  miles 
of  a  service  center,  from  9  A.M.  to  5  P.M., 
7  days  a  week.  U.S.-based  customers  will 
have  to  pay  for  a  toll  call  to  Canada  if  they 
need  technical  support.  Additional  U.S. 
service  and  support  awaits  increased  U.S. 
distribution.  Presently,  only  ten  VARs 
handle  Apricot  computers  in  the  North- 
eastern U.S.A. 

The  Qi  900  computer  costs  about 
$2,000  more  than  an  equally  equipped 
80386-based  Apricot  Qi  600.  But  despite 
that  extra  two  grand,  the  80486-based  Qi 
900  lacks  the  kind  of  expandability  that 


When  the  COMPUTER 
AGE  was  born  •  •  • 

ANVIL  CASES  WERE  THERE 


•  6  distinct  product  lines  - 
A.T.A.  heavy-duty  shipping  to  lightweight  carrying  cases 
■  Custom  measuring  and  designing  available  •  15  attractive  colors 
•  Building  quality  cases  since  1952 


Call  Today  For  More  Information 

ainiviil;  ca 


I  SUBSIDIARY  OF  ZERO  CORPORATION 
15650  Salt  Lake  Ave  ,  Gty  o(  Ifxiusiry.  CA  91745  •  PO  Box  1202.  La  Puenle,  CA  91747 

(800)  FLY-ANVIL  (800)359^2684 


PlayItA^m..$a] 

Don't  allow  your  excellent  review  to  fade 
away  like  a  golden  oldie.  Ziff-Davis  can 
print  custom<lesigned  article  reprints*  to 
keep  your  product  at  the  top  of  the  hit 
parade.  Call  today  for  information: 
Jennifer  Locke,  Reprints  Manager 
212-503-5447. 

•minimum  quantity  500;  3  to  4  weeits  delivery. 
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Iten  File  Naintenance 


Hacola  Incorporated 


Add  Chansre  Delete  nOtes  Jn^  alPhaJist  audit_Trail  eXit 


ase  Data 

1.  Iten  No 

2.  Description 

r-  Deferred  Print  Option; 

3.  Pro 

4.  Use   Starting  Date  ?  82/11/91 

5.  Def 

6.  Act   Starting  Tine  ?  08:88 

7.  Pur 

8.  Sto  Batch  Code  ? 

9.  Con 

IB.  Sub   Recurring  Code  ?  Once 

11.  Sto 

12.  Pur  Description 

13.  Pur 

14.  Sel 

15.  Sell  

16.  Sel  line)  Pri 

17.  Backorderab   


I —  Print  Options   

splay  Report  To  Screen  ?  N 
rfer  Report  Processing  ?  V 
Spool  Report  To  Disk  ?  N 
Spool  Report  To  Network  ?  V 

Printer  Code  ?  1 

'  annon  Laser 
i  I  inter  Font  ?  6 

I  annon  LBP-8 1 1  Landscape 


Mi 

The  Accounting  Software  you'll  never 
outgrow  has  just  grown. .  .again. 


Introducing  the  Fifth  Generation  of 
Macola:  accounting  software  with 
vibrant,  innovative  new  features 
that  mean  greater  productivity  for 
you  and  your  business. 

Macola  has  been  the  only  recipient  of 
two  consecutive  PC  Magazine  Editor's 
Choice  Awards.  But  we  didn't  stop  there. 
We  spent  the  next  two  years  redesigning, 
retesting  and  reworking 
our  software  The  result: 
Macola's  new  Version  5.0.  fj^^ 


Vibrant  New  User  Interface.  Our  new 

visual  approach  that  balances  format, 
features  and  functionality  is  also  a  plea- 
sure to  behold.  But  our  pretty  new  face 
is  only  the  beginning.  From  pull-down 
windows,  to  menu  bars,  to  exploding 
pop-up  windows,  accessing  information 
has  never  been  easier.  You'll  find  the 
system  intuitive  to  your  needs,  allowing 
greater  interaction  with  the  software  and 
sensitivity  to  the  bottom  line 


More  User-Defined  Options.  Version 
5.0  gives  you  the  freedom  to  have  it  your 
way.  Generate  customized  invoices,  pur- 
chase orders  and  financial  statements. 
Choose  your  screen  colors.  Pull  down 
a  window  called  "notes"  to  store  extra 
client  information.  And  you  can  even 
format  your  account  structure,  up  to  15 
characters,  in  as  many  as  three  levels, 
for  more  precise  financial  reporting. 

A  Streamlined,  More  Productive 
Operation.  Macola  has  built  new  time- 
saving  conveniences  into  Version  5.0,  so 
each  task  is  met  with  greater  ease  Like 
full-screen  editing  and  new  macros  to 
minimize  keystrokes.  On-line  integrated 
graphics  to  communicate  financial  infor- 
mation at-a-glance  The  use  of  arrow  keys, 
optional  hot  keys  and  mouse  control. 
All  this,  and  more,  to  make  your  work 
less  work. 

The  Basics  Made  Even  Better.  The 

same  time-tested  benefits  that  made  Macola 
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a  leader  in  business  management  systems 
are  improved  in  Version  5.0.  Like  top  LAN 
performance  Unparalleled  depth  of  prod- 
uct with  17  integrated  packages.  The 
greatest  number  of  customization  options. 
And  more  add-on  products  to  help  you 
maximize  the  total  integration  of 
your  company. 


Learn  more  about  what 
Macola  5.0  can  do  for 
you.  Call  us  today. 


1-800-468-0834  (USA) 
1-800-336-8337  (CANADA) 


® 


SOFTWARE 
333  East  Center  Street  P.O.  Box  485 
Marion,  OH  43301-0485 
614/382-5999 

Accounting  Software 
You  'II  Never  Outgrow, 


PC  Magazine  is  a  publication  of  Zlff  Communications  Co.  LAN  Magazine  is  a  publication  of  Miller  Freeman  Publications.  Macola  is  a  registered  trademark  of  Macola.  Inc.  Copyright  1991 . 


When  you  build  a  better  mous 


Microsoft"  Mouse  devotees  num- 
ber over  6  million,  and  counting. 

Just  w}[]at  kind  of  mouse  inspires 
people  this  way? 

Well,  the  kind  with  a  patented 
ergonomic  design  and  high  resolution, 
400-points-per-inch  tracking. 


The  kind  of  mouse  that  wins  the 
PC  Magazine  Editors'  Choice  Award 
and  Technical  Excellence  Award. 

Not  to  mention  the  riT? 
Innovation  in  America 
Design  Award  from  Busi- 
ness Week,  the  Industrial 


MAGAZINE 


IDIIORS' 
<'H(II(  K 


Customers  in  Canada,  call  (416)  568-3503.  Outside  North  America,  call  (206)  936-8661.  ©  1991  Microsoft  Corporation.  All  rights  reserved.  Microsoft  and  the  Microsoft  logo  are 


e,  you  build  a  bigger  followii^ 

Design  Award  from  Industrie  Forum  ber  one  mouse,  call  (800)  541-1261, 

and  others.  Department  Q02. 

And  incidentally  no  mouse  woite  We'll  be  happy  to  point  you  in 

better  with  another  innovation  of  ours,  the  right  direction. 
Microsoft  Windowg"  graphical  environ-  mjij  |i» 

ment  version  3.0.  fHVCfDSOfft 
To  track  down  America's  num-         Making  it  all  make  sense' 


registered  trademarks  and  Making  it  all  make  sense  and  Windom  are  trademarks  of  Microsoft  Corporation.  The  Microsoft  Mouse  design  is  patented.  (Design  Patent  #302,426.) 

Cl 


You  use  forms  to  capture  and  com- 
municate information.  You  own  PCs 
for  the  same  reason.  So  why  aren't 
your  forms  computerized? 

Sure,  you  can  create  forms  in 
many  word  processing  packages. 
You  can  even  design  attractive 
forms  using  desktop  publishing. 
But  you  need  a  total  solution. 
You  need  the  leader  in  forms 
processing  software.  You  need 
PerFORM  PRO. 

PerFORM  PRO  lets  you  im- 
plement a  complete  forms  man- 
agement system  immediately. 

Or  you  can  start  with  just  the 
basics,  using  tools  created  specifically 
for  form  designing.  Then  expand  to 
electronic  form  filling  when  you're 
ready. 

You  can  add  complementary  Delrina 
products.  Soon,  you'll  be  able  to  auto- 
matically turn  paper  forms  into  PerFORM 
forms.  Right  now,  you  can  use  WinFax 
to  fax  completed  forms  directly  from  any 
Windows  application. 

Wherever  you  start,  you'll  save  money. 
For  every  $  1  spent  printing  forms,  the 
average  corporation  spends  another  $60 
designing,  updating,  warehousing,  distribut- 
ing and  filling  them. 

You'll  save  time  too.  A  leading  North 
American  financial  institution  cut  their  form- 
filling  time  in  half  when  they  switched  from 
paper  forms  to  PerFORM  forms. 

SIMPLE  DESIGNING 

PerFORM  Pro's  WYSIWYG  "Designer" 
software  runs  under  Windows  3.0.  And 


PeFORMPRO 


R  Delrina^ 


Delrina^ 


FOR  MORE 
INFORMATION, 
CALL  TOLL-FREE 


1-800-268-6082 
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it  makes  form  designing  easier  and  more 
complete  than  any  of  the  old  ways. 
You'll  find  an  array  of  tools.  A 
wide  choice  of  typefaces.  Over 
1 00  sample  forms.  And  the  ability 
to  add  graphics  like  your  company's 
logo.  For  security,  PerFORM  PRO'S 
powerful  electronic  signatures  can 
secure  data.  And  the  final  form  design 
can  also  be  locked. 

EVEN  SIMPLER  FILLING 

PerFORM  PRO  "Filler"  runs  stand- 
alone or  networked.  And  takes  the 
frustration  out  of  form-filling,  making 
it  fast,  easy  and  error-free.  Multi- 
platform  solutions  enable  any  IBM  PC 
user  to  take  advantage  of  PerFORM  PRO'S 
powerful  filling  features.  Like  validation, 
database  lookup,  indexing  and  over  65 
functions  for  automatic  math  calculations, 
"if ...  then"  statements,  date  functions, 
financial  calculations  and  more. 

PerFORM  PRO  will  read  and  write  to 
dBASE  or  ASCII  files,  sharing  common 
information  across  several  forms.  You  can 
create  dBASE  indexes  to  help  you  find 
data.  And  you  can  group  related  forms  to- 
gether so  that  common  information  only 
has  to  be  entered  once.  You'll  save  time 
with  fast  printing  too,  especially  on  HP 
LaserJets. 

If  you're  not  completely  satisfied, 
return  the  entire  package  for  a  full  refund 
within  60  days. 

Ask  your  dealer  about  PerFORM  PRO 
today.  Or  call  our  toll-free  number  for 
more  information  on  the  complete  forms 
management  solution. 
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network  servers  require  and  fails  to  pro- 
vide the  flexible  configuration  or  high 
performance  that  workstations  or  stand- 
alone applications  need. 

Nevertheless,  its  standout  feature  is  its 
high-level,  high-tech  security  system.  If 
you  have  data  on  your  network  that  must 
have  absolute  protection,  Apricot  has  the 
workstation  you  need.  It's  the  price  you 
pay  for  protecting  priceless  data. 


AUSTIN  COMPUTER  SYSTEMS 

Austin  Winstation 
486/25e 

by  Bruce  Brown 

Austin's  reasonably  priced  25-MHz  486 
EISA  offering — the  Winstation  486/ 
25e — turns  in  a  good  performance  and  is 
backed  by  solid  service  and  support  poli- 
cies. Indeed,  its  only  drawback  is  that 
Austin's  new  33-MHz  486  EISA  is  an 
even  better  deal! 

In  the  standard  configuration,  the  Aus- 
tin Winstation  486/25e  costs  $6,495.  It 
comes  with  8MB  RAM,  64K  RAM  cache, 
200MB  hard  disk,  a  1,024-  by  768-pixel 
video  board  with  a  Super  VGA  color 
monitor,  and  a  desktop  case.  The  price 
also  includes  Windows  3.0  and  a  Micro- 
soft serial  mouse  (which  Austin  bundles 
with  every  system).  We  tested  a  $6,995 
system  with  a  330MB  hard  disk  and  cach- 
ing disk  controller.  In  either  configura- 
tion, you're  getting  a  good  price  for  an 
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EISA  machine  loaded  with  high-quality 
components. 

Austin  uses  a  Micronics  motherboard 
with  an  Intel  chip  set  and  Phoenix  ROM 
BIOS.  All  memory  fits  directly  on  the 
motherboard,  which  handles  a  healthy 
maximum  of  64MB  in  its  eight  SIMM 
slots.  Our  test  machine  used  70-nano- 
second  1  MB  SIMMs.  The  Micronics  board 
also  has  an  external  direct-mapped  RAM 
cache  that  can  hold  up  to  256K.  But  unless 
you  have  a  unique  application,  the  64K 
worth  of  cache  supplied  in  our  evaluation 
unit  is  ample. 

The  motherboard  also  has  one  16-bit 
ISA  slot  and  seven  32-bit  EISA  expansion 
slots.  All  the  slots  can  hold  full-length 
cards.  In  the  standard  configuration  there 
are  five  slots  free,  with  I/O,  video,  and 
disk  cards  each  occupying  a  separate  slot. 
The  standard-size  desktop  case  can  hold 
five  half-height  storage  devices,  three  of 
which  can  use  removable  media.  Overall 
system  expansion  room  is  about  average 
for  desktop  computers,  with  two  half- 
height  bays  left  free  for  additional  hard 
disk  drives  or  tape  backups. 

The  Austin  Winstation  486/25e  did 
especially  well  on  the  DOS  File  Access 
benchmark  test  due  to  its  hard  disk  con- 
troller with  1MB  cache.  It  was  the  only 
system  to  include  an  UltraStor  Ultra-22C 
ESDI  caching  controller  with  this  amount 
of  cache:  UltraStor  normally  sells  5I2K 
and  4MB  caching  controllers,  though 
Austin  says  it  will  sell  the  1MB  version 


In  Short:  The  Austin  Winstation  486/25e  s  ex- 
pansion possibilities  are  mixed,  with  five  free  slots 
but  only  five  half-height  drive  bays.  The  Winstation 
had  better-than-average  video  performance,  thanks  to  the  Tseng  Laboratories  video  card, 
and  a  top  disk  score  (surpassed  only  by  the  two  controllers  with  microprocessors),  due  to  the 
controller's  1  MB  disk  cache.  All  looks  good  here,  but  the  tempting  deaJ  on  Austin's  33-MI-iz 
486  EISA  machine  looks  even  better. 


Austin  Winstation  486/25e 

Austin  Computer  Systems,  10300  Metric  Blvd., 
Austin,  TX  78758;  800-752-1577,  512-339- 
7932. 

List  price  (tested  configuration):  $6,995. 
■Memory  and  processor  RAM  cache:  8MB 

70-ns.  SIMMs,  64K  cache. 

Disk  drives  and  controiler:  Seagate  16-ms. 

330MB  ESDI:  UltraStor  controller,  1MB  cache: 

1 .2MB  floppy  disk  drive. 

Display:  Tseng  Super  VGA  adapter  with  1  MB 

RAM,  Mitsubishi  14-inch  monitor. 

Software:  DOS  4.01 ,  Windows  3.0. 
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upon  request.  This  special  controller — 
combined  with  a  16-millisecond  Seagate 
ESDI  hard  disk — yielded  one  of  the  fast- 
est DOS  File  Access  test  scores  in  this 
group. 

The  Austin  EISA  system  fared  well 
enough  on  the  other  PC  Magazine  Labs 
benchmark  tests,  yielding  average  scores 
on  the  80486  Instruction  Mix  and  Con- 
ventional Memory  tests.  The  video  test 
time  is  well  above  average,  thanks  to  the 
1MB  RAM  Tseng  video  card  that  uses 
Tseng's  own  top-performing  video  BIOS 
chip. 

Austin  offers  a  full  line  of  386  and  486 
EISA  and  ISA  machines.  A  look  at  the 
company's  pricing  levels  quickly  shows 
how  much  less  ISA-based  machines  cost. 
If  you  compare  the  486/25e  to  Austin's 
ISA  machines,  you'll  find  that  you  can 
buy  a  similarly  configured  486/25  ISA 
unit  for  $5,495,  a  savings  of  $  1 ,5(X).  Drop- 
ping down  to  an  ISA  33-MHz  386  ma- 
chine with  the  same  memory,  drives,  and 
video  will  save  you  more  than  $2,2(K).  So 
if  you  don't  need  or  don't  want  the  advan- 
tages of  the  EISA  bus  (such  as  the  wider 
bus  bandwidth  and  full  32-bit  address- 
ing), you  can  save  lots  of  money  with 
Austin's  ISA  machines. 

On  the  other  hand,  if  you  have  your 
heart  set  on  an  EISA  machine,  the  Austin 
Winstation  version  comes  in  at  well  be- 
low the  average  price  of  EISA  systems  in 
this  roundup.  You  might  even  consider 
Austin's  33-MHz 486 EISA  system,  which 
comes  in  a  tower  case  and,  at  $7,495,  costs 
just  $500  more  than  our  test  system — still 
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Our  8ppm  printer 
earned  the  Okidata  OK! 
by  offeringvou  something 
the  LasSet  IE  doesrit 


rhc  OL800: 8ppm  page  printer  S1499         The  OL820:\V/built-in  font  scaling  S1999  The  OL840: \V/ft)stScript  S2999 


l^hc  OL80():\\; 2(K)  sheet  2nd  paper  tray         The  OL820:\\'/200  sheet  2nd  paper  tray  The  OL840:\V/200  sheet  2nd  paper  tray 


ITic  OL80fl:\\/multi-user  port  (3  add'l  users)*     The  OL82():\\/muIti-user  port  (3  add'l  users)*        The  OLM):  AppleTalk  Net\\ork  Ready 


Freedom  of  choice. 


Cop;,  I. a  •■•-^  '  ^'.'-I'JI 


Your  best  choice  in  an  8  ppm  page 
printer  is  the  one  that  gives  you  the  most 
to  choose  from:  the  Okidata  OL800 
Series. 

With  Okidata,youre  free  to  choose  the 
features  you  need,  free  to  save  money  by 
eliminating  features  you  dont  need,  and 
even  free  to  change  your  mind  later. 

The  OL800:  No  Frills, 
But  All  The  Options. 

For  only  ^51499**  list,  the  Okidata 
OL800  gives  you  a  full-featured  8  ppm 
printer:  26  fonts,4  typefaces,  HP  Series®  II 
compatibility,  both  serial  and  parallel 
interfaces,  and  the  industry's  only  5-year 
warranty-on  Okidata  s  unique  LED 
printhead. 

As  your  needs  grow,  you  can  easily  add 
options  that  are  no  option  with  the  Laser- 
Jet® Ill-a  second  paper  tray  for  more 
flexible  paper  handling,  or  a  network  port 
that  automatically  accepts  output  from 
three  additional  PCs  in  a  workgroup.  You 
can  even  upgrade  your  OL800  to  match 
either  of  our  high-performance  printers 
described  below. 

The  OL820:  Faster 
Than  A  LaserJet  III. 

Besides  having  more  resident  scalable 
fonts  than  the  LaserJet  III  (13  versus  8), 
the  OL820  also  has  more  brains.  Thanks 
to  a  unique  hardware  chip  designed  by 
Okidata  engineers,  it  instantly  solves 
complex  font  scaling,  type  rotation  and 
grayscaling  problems  "on  the  fly^-prob- 
lems  die  LaserJet  has  to  go  back  to  its  soft- 
ware to  work  out. 

So  the  Okidata  OL820  can  deliver  up 
to  diree  pages  of  sophisticated  text  while 


the  LaserJet  III  is  still  thinking  about 
printing  its  first  page.  In  fact,  InfoWorld 
magazine  found  the  Okidata  OL820  to  be 
''the  fastest  office  printer  we've  tested." 

Second  paper  tray  and  4-station  work- 
group options  are  available  for  your 
Okidata  OL820  as  well. 

TheOL840:I\)stScript 
From  PC  To  Mac  And  Back. 

If  Adobe  PostScript®  printing  is  on  your 
menu,  the  Okidata  OL840  offers  it  for 
S700  less  than  a  comparably  equipped  HP 
Yet  that  low  list  price  includes  35  genuine 
Adobe  PostScript  fonts,  plus  26  bitmapped 
fonts  (4  typefaces);  2  megabytes  of 
installed  RAM;  plus  serial,  parallel,  and 
AppleTalk  Network*  interfaces.  You  can 
connect  the  OL840  to  both  PC  and 
Macintosh®  workstations,  and  switch 
between  systems  instandy. 

And  the  OL840  still  leaves  you  with 
plenty  of  options-a  second  paper  tray, 
extra  memory,  and  a  wide  selection  of 
additional  PostScript  fonts  on  easy-to- 
install  ROM  cards. 

Finally,  every  Okidata  OL800  Series 
printer  has  earned  the  Okidata  OK!-your 
personal  promise  from  us  that  it  will 
deliver  not  just  good  value,  but  excep- 
tional value... will  provide  not  just  ade- 
quate performance,  but  outstanding 
performance. 

If  you're  looking  for  an  8  ppm  page 
printer,  your  best  choice 
is  the  one  that  gives  you 
freedom  of  choice-the 
Okidata  OL800  Series. 
For  additional  infor- 
mation please  call 
1  (800)  OKI-DATA. 
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WindowBase 

The  Most  Powerful  Database  In  The  Windows  World 
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r.itiN  s  Easily  design  your  database  and  then 
view,  retrieve  and  even  update  your  information 
Ihrouuh  easy-to-use  Table  Access 
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Quickly  create  screen  forms  thai  re|)licate 
\our  paper  forms.  Retrieve,  view  and  update  your 
information  using  |)o\verful  Form  .Access 
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Il  ls  Design,  create  and  jireview  WTSiWTG 
reports  quickly  and  easily  with  a  multitude  of 
point  and  click  tools 
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create  applications  with  the  powerful  WindowBase 
Mrnuing  and  Run  Time  .system 


Announcing  WindowBa.se 

The  new  easy-to-use  yet  powerful  relational  database  that  supports 
both  the  first  time  user  and  the  expert. 

Easy  To  Learn  And  Use 

Microsoft  Windows®  interface  provides  quick  and  easy  access  to 
your  information. 

Powerful 

WindowBase  forms,  tables,  reports  and  menus  provide  a  powerful 
set  of  tools  for  building  and  maintaining  your  database  and 
applications.  Support  for  Windows'  Dynamic  Data  Exchange 
(DDE)  allows  for  the  inclusion  of  graphs  and  data  from  other 
Windows  applications  such  as  MS  Excel  and  MS  Word. 

A  compact  and  efficient  SQL  database  provides  all  the  power  you 
need  to  manage  your  data.  For  the  application  developer,  the 
WindowBa.se  Application  Developers  Kit  is  available  which 
includes  C  and  C++  hooks.  Dynamic  Link  Libraries  (DLL)  and 
embedded  SQL  support. 


Available  Now .  Special  Limited  Time  OlTor 


Purchase  WindowBase  at  a  special  introductory  price  of 
$  149  (  a  $495  value)  and  take  advantage  of  our  60-day  money- 
back  guarantee.  A  no  risk  way  to  get  your  hands  on  the  most 
powerful  relational  database  for  Microsoft  Windows  3.0. 


Call  Today  (800)  937-4774 

*  Offer  ends  August  31, 1991 

*  Offer  good  in  U.S.  and  Canada  only 


SPI 


Software  Products  International 
10240  Sorrento  Valley  Road 
San  Diego,  CA  92121 
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Windoi^Basc  is  a  rcgislercd  trademark  of  SPI  Inc.  Alt  other  producu 
rcgivtca'd  irodemarks  ol  Ihcir  respective  holder?*. 


Microsoft 
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a  highly  competitive  price. 

Austin  Computer  Systems  sells  com- 
puters solely  via  mail  order.  The  admi- 
rable support  and  service  mix  includes  a 
one-year  parts-and-labor  warranty  with 
standard  on-site  service  via  General  Elec- 
tric. In  addition  to  a  30-day  money-back 
guarantee,  Austin  also  has  toll-free  tech- 
nical support  available  7  A.M.  to  7  P.M. 
weekdays  in  all  U.S.  time  zones  and  10 
A.M.  to  5  P.M.  on  Saturdays. 

It's  easy  to  recommend  the  Austin 
Winstation  486/25e  if  hard  disk  and  video 
performance  is  important  and  you  don't 
mind  a  limit  of  five  drive  bays  in  a  full- 
sized  desktop  case.  As  a  power-user's 
workstation,  it's  hard  to  beat  this  sys- 
tem— though  for  file  server  duty  it's  easy 
to  be  tempted  by  the  tangibly  better  deal 
available  for  Austin's  33-MHz  486  EISA 
machine  in  a  roomier  tower  case. 


BLUE  STAR  COMPUTERS  INC. 

Blue  Star  486/25c 

by  Henry  Fersko-Weiss 

Blue  Star's  ISA-bus  486/25c  has  a  nar- 
row, easy-to-carry  tower  case,  seven  drive 
bays,  and  a  brand-name  set  of  compo- 
nents that  promises  long-term  reliability. 
But  what  really  distinguishes  this  ma- 
chine is  the  thorough  testing  each  unit  gets 
before  it  leaves  the  factory,  as  well  as  the 
excellent  service  and  support  it  gets  after. 
Combine  these  advantages  with  a  com- 
petitive price,  and  this  unit  is  a  good  buy. 


FACT  FILE 


Blue  Star  486/25C 

Blue  Star  Computers 
Inc.,  2312  Central 
Ave.  N.E., 
Minneapolis,  MN 
55418:800-950- 
8854,612-788-7476. 
List  price  (tested 
configuration): 
$4,599. 
Memory  and 
processor  RAM 
cache:  8MB  60-ns. 
SIMMs,  1 28K  cache. 
Disk  drives  and  controiler:  Seagate  1 5-ms. 
337MB  ESDI;  UllraStor  controller,  32K  cache; 
1 .2MB  and  1 .44MB  floppy  disk  drives. 
DIspiay:  Diamond  1 ,024  by  768  adapter  with 
1MB  RAM,  CTX  14-inch  monitor. 
Software:  DOS  4.01 . 
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BLUE  STAR  486  25C 


In  Short:  The  Blue  Star  486/250  chalked  up  a 
good  video  score  but  otherwise  average  perfor- 
mance. Its  Diamond  Computer  SpeedSTAR  VGA 
controller  gave  the  system  a  second-place  video  test  time.  Even  though  the  computer  uses 
60-ns.  RAM,  processor  and  memory  results  were  average.  The  disk  test  score  was  in  line 
with  other  noncached  disk  systems.  The  Blue  Star  was  distinguished  by  a  narrow  tower  case, 
seven  drive  bays,  a  competitive  price,  and  excellent  service  and  support. 


In  the  standard  PC  Magazine  configu- 
ration, the  486/25C  costs  only  $3,799.  It 
comes  with  8MB  RAM,  a  128K  proces- 
sor RAM  cache,  2 1 1  MB  hard  disk,  either 
a  1 .2MB  or  1 .44MB  floppy  disk,  a  1 ,024- 
by  768-pixel  Super  VGA  display  (with 
5 1 2K  of  RAM  on  the  video  adapter),  and 
a  set  of  basic  shareware  programs  such  as 
PC-Calc.  PC-File,  and  PC-Write.  The 
machine  we  tested — which  had  a  337MB 
hard  disk,  1.2MB  and  1.44MB  floppy 
disk  drives,  and  1MB  of  RAM  on  the 
video  card — sells  for  $4,599.  Blue  Star 
offers  many  options,  so  it's  easy  to  con- 
figure the  system  the  way  you  want.  You 
can  even  get  a  1 .05GB  SCSI  hard  disk, 
but  it  will  cost  you  an  additional  $3,300. 

CAPACIOUS 

The  Blue  Star  486/25c  is  housed  in  a  metal 
tower  case  that  has  a  handle  on  the  top  for 
easy  mobility.  To  achieve  its  slim  6.4- 
inch  width,  the  5 .25-inch  half-height  drive 
bays  in  the  front  are  turned  sideways.  The 
turbo  indicator  is  a  large  digital  display,  so 
there's  no  question  at  what  speed  the 
computer  is  running:  You  can  read  the 
numbers  from  across  the  room. 

Besides  the  two  5.25-inch  drive  bays 
in  the  front,  there  are  three  3.5-inch 
bays — all  accessible  from  the  front — and 
two  more  5.25-inch  half-heights  inside. 
Having  all  these  bays  makes  it  easy  to 
fully  load  the  computer  and  use  it  as  a  file 
server.  Of  the  eight  1 6-bit  expansion  slots. 


One  of  the  main 
selling  points  of  the 
486/25C  is  Blue 
Star's  use  of  high- 
rated,  brand-name 
suppliers,  such  as 
AIR  and  Toshiba. 


three  are  occupied  with  the  video,  hard 
disk,  and  I/O  controllers.  At  present  the 
Blue  Star  can  handle  up  to  1 6MB  of  RAM 
on  the  motherboard  using  60-nanosecond 
SIMMs.  But  thanks  to  a  new  Chips  and 
Technologies'  chip  set  that  supports  4MB 
SIMMs,  Blue  Star  plans  to  upgrade  the 
motherboard's  capacity  to  64MB. 

QUALrrV  COMPONENTS 

One  of  the  main  selling  points  of  the  486/ 
25c  is  Blue  Star's  use  of  high-rated,  brand- 
name  components.  The  motherboard 
comes  from  AIR  and  makes  use  of  an 
AMI  BIOS  and  60-ns.  DRAM  SIMM 
chips.  Our  test  machine  came  with  a 
Seagate  1 5-miliisecond  hard  disk  and  an 
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UltraStor  controller  with  32K  cache, 
Toshiba  floppy  disk  drives,  and  a  Speed- 
STAR  VGA  board  (which  uses  the  highly 
rated  Tseng  chip  set )  from  Diamond  Com- 
puter Systems.  The  video  board  performed 
superbly  on  the  PC  Magazine  Labs  video 
benchmark  tests,  second  only  to  Dyna 
Micro's  ISA  system. 

Unlike  most  other  manufacturers.  Blue 
Star  doesn't  build  its  systems  as  they  are 
ordered.  Instead  it  keeps  various  configu- 
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rations  in  stock.  This  lets  the  company 
thoroughly  test  each  unit  and  bum  it  in  for 
72  hours — sometimes  longer.  Blue  Star 
claims  this  approach  minimizes  initial 
system  problems  and  gives  Blue  Star  the 
opportunity  to  guarantee  same-day  ship- 
ping if  you  order  before  noon. 

Blue  Star  also  offers  attractive  service 
and  support  policies.  You  can  return  the 


The  only  element 
missing  on  the  Blue 
Star  486/25C  is  an 
on-site  service  plan. 


computer  for  any  reason  in  the  first  30 
days  and  get  your  money  back.  If  the 
computer  malfunctions  during  the  first 
90  days.  Blue  Star  will  cover  the  shipping 
expense  both  ways.  You  get  a  one-year 
warranty  on  all  parts  and  an  additional 
four  years  on  the  system  parts  such  as  the 
motherboard.  Blue  Star  pays  for  labor 
during  the  warranty  period.  The  company 
will  send  replacement  parts  for  any  prob- 
lem it  can  diagnose  over  the  phone,  as- 
suming you  feel  comfortable  making  the 
change  yourself;  otherwise  it  will  make 
the  change  for  you.  The  company's  20  or 
so  technicians  are  available  24  hours  each 
day  via  a  toll-free  phone  line,  and  specific 
technicians  are  assigned  to  customers  as 
they  call  in.  The  only  element  missing  is 
an  on-site  service  plan. 

Given  the  computer's  expandability 
and  narrow-case  design,  its  u.se  of  tested 
brand-name  components,  respectable  per- 
formance, thorough  testing  of  units,  and 
excellent  follow  up  service  and  support, 
you  can't  go  wrong  if  you  go  with  this 
machine — especially  since  its  stickerprice 
is  among  the  most  competitive  in  our  test 
group. 

BOSS  TECHNOLOGY  CORP. 

Boss  486  Model  4625 


by  Rink  Murray 
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MEMORY  UPGRADES 

From  The  Memory  Specialists 


Sigma  Data  Delivers. . . 

I  ^  Knowledgeable  Sales  &  Service 

Immediate  Shipping 
I  ^  Superior  Value 

5-Year  Warranty 

I  ^  24-Hour  Replacement  Service 

A  Supplier  of  Memory 
for  IBM,  Compaq,  Toshiba,  Apple,  HP, 
Dell,  DEC,  Epson,  NEC,  Zenith,  SUN, 


AST, 


AT&T  and  other  CPU's. 


Sigma  Data 

P.O.  Box  1 790,  New  London,  NH  03257 
NH  (603)526-6909  Fax:  (603)526-6915 

VISA,  MC,  AMEX,  COD  and  Qualified  PO's  accepted. 

All  products  &  company  names  are  trademarks  or  registered  trademarks  of  ttiepr  respective  companies. 


Upgrade  today!!!  Call... 

-800-446-4525 

Profit  from  10  years  of  experience 
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computers.  But  that's  how  Boss  Technol- 
ogy is  marketing  its  ISA-bus  Boss  486 
Model  4625.  With  the  Model  4625 's  low 
list  price,  rugged  construction,  brand-name 
parts,  FCC  Class  B  certification,  and  two- 
year  warranty,  this  machine  will  suit  al- 
most any  user's  needs. 

For  PC  Mafiazine's  standard  configu- 
ration, which  includes  8MB  RAM,  a 
1 .2MB  floppy  disk  drive,  2(X)MB  Maxtor 
hard  disk,  and  a  Super  VGA  adapter  and 
color  monitor.  Boss  asks  a  reasonable 
$5,895.  For  $100  more,  our  test  unit 
shipped  with  an  extra  1.44MB  TEAC 
floppy  disk  drive.  Although  these  prices 
are  not  as  low  as  some  others  in  our  review 
group,  you  may  find  significant  dealer 
discounts  available. 

BOSS  ROOM 

Inside  the  Model  4625 's  sturdy  24-  by 
7. 1  -  by  1 7.2-inch  (H  WD)  tower  case,  you 
will  find  enough  room  for  six  horizontally 
stacked  half-height  and  two  3.5-inch  drive 
bays.  All  but  the  top  two  half-height  drives 
are  accessible  from  the  outside.  The  moth- 
erboard has  enough  room  for  16  1MB 


BOSS  486  MODEL  4625 


TEST  RESULTS 


In  Short:  Witti  a  low  price  tag,  brand-name 
parts,  and  a  two-year  warranty,  the  Boss 
486  Model  4625  looks  like  a  safe  purchase. 
Yet  even  with  the  machine's  good  video 
timing,  its  average  processor  and  memory 
test  scores  and  below-average  disk  score, 
coupled  with  limited  memory  expansion 
and  16-bit  processing,  make  the  Model 
4625  an  entry-level  computer.  It  is  ade- 
quate for  those  who  use  CAD  or  large 
spreadsheets  but  not  really  suitable  as  a 
server. 
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SIMM  chips  and  eight  16-bit  slots.  In  our 
test  unit,  only  two  of  these  slots  were 
occupied:  one  by  the  Cardinal  SuperVGA 
adapter,  the  other  by  the  Eastern  floppy 
disk  controller. 

The  Eastern  IDE  interface  card/floppy 
disk  controller  supports  two  serial,  one 
parallel,  and  one  15-pin  game  port.  The 
serial  and  parallel  ports  attach  directly  to 


their  corresponding  cutout  slots  on  the 
back  of  the  system,  .saving  slots  and  space 
inside  the  machine.  If  you  want  to  attach 
the  game  port,  you  must  mount  it  in  an 
expansion  slot  opening. 

At  the  time  we  tested  the  Model  4625, 
the  system  had  a  maximum  of  16MB 
RAM  and  no  external  processor  cache. 
Boss  says  that  by  the  time  this  article 
appears,  the  Model  4625  will  include  an 
updated  AMI  BIOS  and  a  new  mother- 


SX/NOW!" 

Upgrade  IBM  PS/2  Models  50  &  60 


Faster  than  a  55SX  -  At  a  fraction  of  the  cost! 
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Call  lor  Prices 

80386SX 16  &  20  MHz  Processor  Upgrades 
from  KtavifeB  features: 

16  Kbytes  of  Cache  Memory 
[?I  Onboard  16  or  20  MHz  Clock 

Requires  NO  Expansion  Slot 
2l  80387SX  Co-Processor  Socket  ■ '''i  lUiJOmilgj 

21 5-Year  Warranty/30-Day  Money  Back  Guarantee 
CPU,  Disk,  and  Memory  Upgrades. 

2 Sigma  Data 
PX).  Box  1790,  New  London,  NH  03257 
NH  (603)526-6909  Fax:  (603)526-691  5 
VISA,  MC,  AMEX,  COD  and  Qualified  PO's  accepted. 

All  products  &  company  names  are  trademarks  or  registered  trademarks  ot  Iheir  respective  companies. 
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For  your  upgrade  options 
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Number  One!  Elegance" 
486/25  &  33  MHz  ISA 


InfoWorlds  Product  of 
the  Year!  After  outscoring 
the  competition  in 
/nfoWbrid's  1990  reviews, 
and  being  praised 
as  "tops  in  support 
and  value,"t  Elegance 
486/25i  was  awarded  the  pubhcation's 
highest  honor:  Product  of  the  Year 
This  was  the  fourth  award  given  to  an 
Elegance  486  system ...  no  other 
company  comes  close! 


,  PRODUCT^ 
Of  THE  % 

^  1990 


PC  Magazine  says 
"Editors'  Choice!"  When 
reviewing  486/25 
systems,  they  said 
"Only  one  machine 
stands  out . . .  you 
could  pay  less  for  a  486 
system,  but  not  get  the 
bonuses  that  are  offered 
with  the  Elegance"  tt 
In  the  February  12, 1990  issue,  PC 
Magazine  declared  Elegance  486/33 
Editors'  Choice,  saying  the  system  was 
"a  sure  winner  in  its  class." 
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EDITORS' 
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Computer  Shopper 
readers  agree!  Elegance 
486/251  breezed  past  the 
competition  and  capwred 
a  1990  "Best  Buy"  award. 
This  makes  three  years 
in  a  row,  a  Northgate 
Elegance  system  was  voted 


tops  b\-  Computer  Shopper  readers. 


ISA  486  System  Features: 

♦  Intel  486/25  or  33  MHz  processor 

♦  4Mb  RAM;  expandable  to  8Mb  on 
motherboard 

♦  200Mb  IDE  hard  drive 

♦  1.2Mb  and  1.44Mb  floppy  drives 

♦  64K  SRAM  read /write-back  cache 

♦  ISA  bus 

♦  One  32-bit,  six  16-bit  and  one  8-bit  slots 

♦  One  parallel  and  two  serial  ports 

♦  Vertical  "Power"  case  (desktop  available) 

♦  16-bit  VGA  graphics  adaptor  with 
512K  video  RAM  (expandable  to  1Mb) 

♦  14'  SVGA  color  monitor 

♦  OmniKej^/UURA  keyboard 

♦  MS-DOS  4.01  or  3.3  and  GW-BASIC 
software  installed 

♦  Microsoft*  Windows"  3.0  and  mouse 

♦  FCC  Class  B  Certified 

«5399««/«6299,o2 


D 


486/25  and  33  MHz 
EISA  give  you  full 
32-bit  performance! 

Pferformance  that  rivals  RISC-based 
minicomputers  costing  thousands 
more!  New  32-bit  EISA  bus  maximizes 
the  performance  of  Intel's  486  chip  . . . 
gives  you  the  power  to  control  large 
networks  at  near  processor  speed! 

Complete  compatibility!  Elegance 
486e  is  100%  compatible  with  UNIX, 
Novell*  and  DOS.  Plus,  Elegance  is 
compatible  with  existing  8-bit  and 
16-bit  ISA  adapters,  so  you  benefit 
from  downward  compatibility. 

Compare  Elegance  486e  performance 
and  Northgate  service  and  support 
with  any  other  vendor's  in  the  indus- 
try. You'll  find  you  can't  buy  better 
than  Northgate!  Call  now...  let 
Northgate  build  your  system  today! 

True  EISA  486  System  Features: 

♦  Intel  486/25  or  33  MHz  processor 

♦  4Mb  RAM;  expandable  to  32Mb  on 
motherboard 

♦  1Mb  EISA  caching  SCSI  controller 

♦  200Mb  SCSI  hard  disk 

♦  1.2Mb  and  1.44Mb  floppy  drives 

♦  128K  SRAM  read/write-back  cache 

♦  EISA  bus 

♦  Eight  32-bit  EISA  slots;  six  bus  master 
and  two  slave 

♦  One  parallel  and  one  serial  port 

♦  16-bit  VGA  graphics  adaptor  with 
512K  video  RAM  (expandable  to  1Mb) 

♦  14"  SVGA  monochrome  monitor 

♦  Vertical  "Power"  case 

♦  300  watt  power  supply 

♦  OraniKey'/UURA  keyboard 

♦  MS-DOS  4.01  or  3.3  and  GW-BASIC 
software  installed 

♦  Microsoft  mouse 

♦  FCC  Class  B  Certified 

8199,og/«9199,»S 


Northgate  wins  1990 
Microcomputer  Marketing 
Council's  Service  and 
Support  Award! 

♦  30  Day  No-Risk  Trial.  To  assure  your 
complete  satisfaction,  Northgate  gives 
you  a  30-day  No-Risk  Trial. 

♦  Full  parts  and  labor  warranties: 

1  year  on  systems;  5  years  on 
OmniKey  keyboards. 

♦  Overnight  shipment  of  replacement 
parts  when  needed  —  at  our  expense 

♦  Northgatc's  unique  24-hour 
toll-free  technical  support  leads 
the  industry  —  most  needs  are 
met  with  just  one  call! 

♦  Free  on-site  service  to  most  locations 
if  we  can't  meet  your  technical 
needs  over  the  phone 

♦  Easy  fmancing:  Use  your  Northgate 
Big  'N',  VISA,  MasterCard  or  Discover 
Card.  Leasing  terms  up  to  five  years 
also  available 


Free  Pre-purchase  Consultation 

Nobody  spends  thousands  of 
dollars  on  systems  during  the 
first  phone  call.  You  know  it, 
we  know  it.  Instead,  we  offer  a 
no-obligation  pre-purchase 
consultation  with  one  of  our 
highly-trained  Technical 
Consultants.  You'll  receive 
friendly  assistance  in  matching 
your  business  needs  with  the 
appropriate  Northgate  solution. 


CALL  TOLL-FREE 

800m6125 

IN  USA.  AND  CANADA 

Fortune  1000  corporations,  government 
agencies  and  education  institutions  call 

r^ut'"^"^"  800-548-3510 

Notice  to  the  hearing  impaired:  Northgate 
has  TDD  capability.  Dial  800-533-0602. 
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"Smart  Tools  For  Business"" 

7075  Flying  Cloud  Drive,  Eden  Prairie,  Minnesota  55344 
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Though  less  than  a 
powerhouse,  the 
Boss  is  a  good 
entry-level  486  PC. 
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board,  both  of  which  will  allow  up  to 
32MB  RAM  (using  4MB  SIMMs)  and 
either  a  I28K  or  256K  cache. 

The  M4625 '  s  performance  was  si  ightly 
below  average  on  the  80486  processor 
tests,  partly  due  to  the  machine's  lack  of 
an  external  processor  RAM  cache.  The 
1 6-millisecond  Maxtor  IDE  hard  disk  also 
performed  slightly  below  average  on  our 


MEXICO,  Puerto  Vallarta 


MEXICO,  Cancun 


Mouse  with  a  vision 

Go  places  with  Mouse  Systems 


Mouse  Systems  wants  you  to  enjoy 
a  tropical  vacation  on  us.  Simply 
purcha.se  a  Mouse  Systems  Mou.se. 
Trackball,  or  Scanner.  EVERY 
specially  marked  box  contains  a 
certificate  for  4  days  and  5  nights 
accommodations  for  2  in  a 
tropical  paradise.  We'll  even 
prepare  you  for  sunny  beaches 
with  a  pair  of  stylish  Mou.se 
Systems  sunglasses,  absolutely 
FREE"! 

Mouse  Systems  products  provide 
accuracy,  resolution  and  the 
highest  reliability.  Kni  every 
Mouse  Systems  Mou.se  and 
Trackball  is  ergonomically 
designed  for  both  right  AND  left- 
handed  users.  .So  choose  one  of 
the  world's  most  accurate  mice. 


PC  Mouse  111.  or  Little  Mouse/PC, 
or  a  Pagebrush  scanner,  or  a  White 
Mouse.  Omnimouse.  PC  Trackball, 
or  any  other  Mouse  Systems  input 
device.  You'll  be  buying  one  of 
the  most  reputable  and  reliable 
products  in  the  indu.stry. 

Buy  a  Mouse  Systems 
product  today.  We  think 
you'll  see  things  our  way. 

'Vacation  registration  required 


'OUSE 

Mou»c  Sy<ilcni^  Corporation 
4''5US  SrabridKr  Drive 
Fremont.  CA  9't5.f8 
415/656-1  I  1- 


MEXICO,  Mazatlan 


MEXICO,  Cabo  San  Lucas 


CIRCLE  1 20  ON  READER  SERVICE  CARD 


Boss  486 
Model  462S 

Boss  Technology 
Corp..  6050 
McOonough  Dr., 
Norcross.  GA 
30093:  800-628- 
1787,  404-368- 
2077. 

List  price  (tested 
configuration): 
$5,995. 
MemoiY  and 
processor  RAM 
caclie:  8MB  80- 
ns.  SIMMs. 

Disk  drives  and  controtler:  Maxtor  16-ms. 
200MB  IDE.  Eastern  controller.  1 .2MB  and 
1 .44MB  floppy  disk  drives. 
Display:  Cardinal  Super  VGA  adapter  witti 
1MB  RAM,  CTX  14-inch  monitor. 
Software:  CX>S4.01. 
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DOS  File  Access  test,  but  the  Cardinal 
7(K)  Super  VGA  card  finished  in  the  top 
third  in  our  video  tests. 

Considering  that  Boss  asks  $5,495  and 
$7,995  for  a  similarly  configured  33-MHz 
386  and  486.  respectively,  the  $5,995  test 
unit  is  Boss's  best  value.  If  you  opted  for 
the  33-MHz  486  you  could  see  as  much  as 
a  25  percent  increa.se  in  performance,  but 
the  $2,000  difference  might  not  be  worth 
it.  On  the  other  hand,  a  9  percent  price 
jump  from  the  33-MHz  386  to  the  25- 
MHz  486  would  give  you  about  a  12 
percent  performance  gain. 

For  users  who  like  to  place  their  tower 
systems  on  the  floor.  Boss  also  includes  a 
five-foot  keyboard  extender  cable.  An- 
other plus  is  the  300-watt  PC  Power  & 
Ccwiing  power  supply.  It  features  six  de- 
vice connectors,  1 1 5/230  switchable  volt- 
age, and  a  knob  to  let  users  adjust  the 
speed  of  the  fan. 

Since  Boss  sells  through  VARs  and 
specialty  consultants,  you  can  get  the 
M4625  configured  the  way  you  want. 
However,  because  of  Boss's  two-year 
warranty  and  on-site  service  from  TRW 
on  all  factory-installed  parts,  many  deal- 
ers are  letting  Boss  configure  the  ma- 
chines itself 

Even  though  the  M4625  is  not  exactly 
a  performance  powerhouse,  it  does  pres- 
ent itself  as  a  good  entry-level  system. 
With  its  two-year  warranty,  sturdy  con- 
struction, and  rea.sonable  price,  the  M4625 
might  make  your  first  foray  into  486  com- 
puting worth  your  while. 
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Any  bill. 
Any  bank. 
Anywliere. 

Any  questions? 


Finally,  an  electronic 
to  all  your  bill-paying 

Imagine  using  your  personal  computer  to 
pay  your  bills  faster  and  easier  than  ever 
before,  without  the  hassles  of  checks, 
envelopes,  and  stamps.  Think  what  it  would 
be  like  to  pay  all  your  bills  and  do  all  your 
recordkeeping  with  just  a  few  keystrokes  in 
just  minutes  per  month.  Now  you  can,  with 
CheckFree,  from  Checkfree  Corporation — 
the  nation^  leader  in  electronic  payments. 

Making  payments  with  CheckFree  is 
simple  Just  pick  the  dates  you  want  your 
bills  to  be  paid,  specify  the  amounts,  and 
your  software  sends  the  information  via 
modem  to  the  CheckFree  Processing  Center. 
Fixed,  recurring  bills  such  as  your  mortgage 
can  be  paid  automatically 

Many  payments  can  be  sent  electronically 
from  your  account  to  their  destination. 
Checks  or  laser-printed  drafts  are  sent  to 
individuals  or  companies  not  yet  linked  to 
electronic  funds  transfer  networks. 

With  CheckFree,  you  don't  have  to  switch 
banks,  and  you  can  pay  any  individual  or 
company  in  the  United  States.  Thati; 
because  your  payments  are  cleared  through 
the  Federal  Reserve  System,  the  same 
system  that  clears  your  checks  today 


payment  system  that  responds 
needs.  Gfel^ree" 


All  CheckFree  transactions  are 
automatically  recorded  by  the  software  and 
documented  in  your  bank  statement.  Non- 
Check  FYee  transactions  can  be  entered 
easily;  and  all  your  records,  as  well  as 
specific  reports  of  your  finances,  can  be 
accessed  through  a  few  simple  commands. 
(And  that^  especially  helpful  at  tax  time) 
Plus,  you  can  export  CheckFree  data  to 
TtixCut®  and  any  spreadsheet  compatible 
with  Lotus  12-3® 

CheckFree  is  also  seamlessly  integrated 
into  Quicken®  Managing  Your  Money® 
and  Checkwrite  Plus®  So  you  can  enjoy 
CheckFree})  automation  with  any  of  these 
leading  financial  software  products. 

Any  questions?  We  have  the  answers. 
Call  our  toll  free  number  right  now.  Any 
comments?  Here  is  what  the  experts  say: 
"CheckFree  makes  bill  paying  a  quick, 
painless  task  rather  than  a  monthly  ritual 
to  be  dreaded..." — PC  Magazine.  "I  said 
Id  try  it,  but  I  wasn't  sure  Id  like  it.  I  like 
it." — Chris  Shipley  PC  Computing. 

Any  doubts?  If  you  don't  agree  that 
CheckFree  software  delivers  a  faster  and 
easier  way  to  pay  your  bills,  we'll  refund 
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CheckfYee"  »y?u«n'  ii  amUal>le  al  leading  rflailen 
and  direct  order  dealers  including  Egghead  Disamnl 

Softunre?  Elertmnics  Boutique?  Rahlxiges* 
WaldrnviPware*  Softuare  Etc?  Srfi  Warehouse*  Radio 
Shack*  Bt'st  Buy*  Price  Club*  &mi  Warehouse  Qub* 
PC  Connection*  MacConneclion*  MicroWdrehouse* 
MacWarehouse*  and  QmpuAdd* 

your  money.*  So  don't  waste  any  more  time 
(or  checks  or  envelopes  or  stamps).  Get 
CheckFree  today 

ChecktYee  software  is  available  at 
retail  stores,  or  by  phone  for  $29.95  plus  $4 
shipping  and  handling  CheckFree  service 
is  only  $9.95  per  month  for  your  first  20 
payments,  then  $3.50  per  each  additional 
ten  payments  or  portion  thereof  That's  not 
much  considering  the  time  you  save  and 
hassles  you  avoid.  Plus  your  first  month  of 
service  is  free 

1-800^82-5280 

Ghecffiiee* 


COMPUTERS 

25-MHz  486  PCs 


that  matches  PC  Magazine's  standard  configi 


tion.  with  test  results  that  are  close  to  the  average 

of  some  60  comparable  machines,  the  Bus  486-25  (a  Bus-labeled  Micronics  system)  is 
certainly  worth  a  look.  It  has  room  for  seven  drives  and  16MB  of  on-board  RAlVl.  offering 
enough  computing  power  for  senous  network  or  high-end  applications  duty.  And  its  warranty 
and  GE  on-site  service  will  not  leave  you  in  the  lurch  if  the  works  break  down. 


BUS  COMPUTER  SYSTEMS  INC. 

Bus  486-25 

by  Greg  Pastrick 


Home  of '  'Terribly  Fast' '  computers — or 
so  the  mail-order  company  logo  states — 
Bus  Computer  Systems  puts  together  a 
25-MHz  80486  ISA-based  system  that  is 
competitive  enough  in  performance  and 
cost  to  be  worth  considering,  even  if  that 
system  doesn't  quite  live  up  to  its  motto. 

With  two  internal  full-height  drive 
bays — one  on  a  swing  mount  that  doubles 
as  a  chassis  brace — in  addition  to  its  five 
accessible  half-height  bays,  the  Bus  486- 
25  has  ample  storage  capacity  and  expan- 
sion slots  inside  its  tower  case  for  network 
and  high-end  applications  duty.  The  prices 
of  its  options  and  features  are  low,  too. 

LOW  PRICE 

For  example,  take  the  $3,799  cost  of  the 
Bus  system  that  conforms  to  our  .standard 
configuration,  it  includes  8MB  RAM,  64K 
of  external  processor  RAM  cache,  1 .2  and 
1 .44MB  floppy  disk  drives,  a  200MB  IDE 
hard  disk,  and  a  VGA  display  system. 


For  our  tests,  the  system  that  Bus 
Computers  sent  us  came  with  a  Super 
VGA  display  subsystem  and  included  an 
NEC  Multisync  3D  monitor,  a  380MB 


Maxtor  hard  disk  rated  at  a  24-milIisec- 
ond  access  time,  and  two  TEAC  floppy 
disk  drives  for  a  rea.sonable — though  not 
rock  bottom— $5,299. 


Buy  anyother  E-mail  package  and 
you  may  get  another  animal  altogethen 


Most  E-mail  programs  are 
slow.  Sloppy.  And  they  gobble 
up  lots  and  lots  of  RAM. 

Right  Hand  Man  II  is  the 
brilliantly  frugal  exception. 
It  pops  up  instantly.  It  moves 
from  module  to  module  with  the  greatest 
of  ease.  And  it  resides  in  a  lean  4K  of 


memory. 

For  example,  most  programs  cant  even 
access  Faxes  within  another  program.  Right 
Hand  Man  II  pops  them  up  instantly.  And  it 
zooms  in  and  out  or  turns  them  right  side  up  just  as  fast. 

Furthermore,  Right  Hand  Man  II  is  the  only  E-mail 
program  that  delivers  voice  mail,  via  the  Artisoft 
Sounding  Board. 

Right  Hand  Man  II  also  schedules  your  group 


meetings,  handles  printing  and  equips  users  with 
such  organizational  tools  as  calendars,  note 
pads,  phone  books  and  to-do  lists. 

The  MHS  mail  gateway  links 
ou  with  the  outside  world.  Right 
Hand  WAN  keeps  everyone 
connected  in  your  wide  area 
nctAvork  in  real  time.  And  if 
you  and  your  laptop  are  on  the 
oad,  Right  Hand  Man  Remote 
;oes  along  to  keep  you  in  touch. 
So  don't  go  to  market  for  a  big, 
fat,  clumsy  E-mail  package. 

Ask  your  dealer  for  a  demonstration  of  Right  Hand 
Man  II.  Or  call  1-800-327-8296  (outside  the  US,  504- 
837-1554)  to  get  your  Jj^pj  jTj  jOj  jQ 
30-day  trial  copy. 


O  I9<)1  huturu^.IriL.  I'hr  Anuofi  Suuiujing  Board  is  compuible  with  all  local  arcj  nctworlu. 
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Healthy  People -i- Healthy  Business  * 


.1 


VDT  Radiation  Risk:  Fact  or  Myth 


There's  much  talk  these  days  over  whether  it's 
safe  to  work  in  front  of  a  computer  for  long  periods  of 
time.  Several  current  studies  conclude  that  there  may 
be  danger  in  prolonged  exposure  to  Video  Dis- 
play Terminal  (VDT)  radiation.  Other  research 
fails  to  substantiate  it.  Still  more  studies  are 
planned,  to  try  to  settle  this  question. 

Rather  than  waiting,  we  have  intro- 
duced the  first  affordable  line  of  high-per- 
formance personal  computers  with  low  radia- 
tion. Super  VGA  monochrome  and  color  mon- 
itors. In  fact,  Copam  monitors  beat  tough  safety 
standards  established  in  health-conscious  Sweden. 
And  although  it  involves  additional  technology  and 
cost,  we  don't  charge  more  for  this  healthy  benefit. 


Our  concern  over  the  well-being  of  Copam  users 
is  one  more  example  of  our  commitment  to  excel- 
lence in  every  aspect  of  our  products. 

As  a  manufacturer  of  personal  computers 
and  monitors,  we  engineer  quality  into  every 
system  we  make.  The  Copam  line  ranges 
from  economical,  space-saving  slim-lines 
to  high-power  EISA  systems  capable  of  run- 
ning a  good-sized  company. 

As  scientists  continue  to  debate,  one 
thing  is  clear:  while  there's  no  proof  that  VDT 
radiafion  is  potentially  hazardous,  there's  no 
doubt  that  less  of  it  is  healthier.  So  don't  wait -get 
a  healthy  computer  from  your  authorized  Copam 
dealer  today! 


For  the  Copam  dealer  nearest  you  call  1-800-828-4200 


286  MV/12 


386  SXB/16 
386  B/2S  &  33 
486  B/25 


386  V/33  EISA 
486  V/25  EISA 


Healthy  People  m  Healthy  Business 


45875  Northport  Loop  East  Fremont,  CA  94538 
(415)623-8911  FAX:  (415)  623-8551 
Copam  Canada:  Tel:  1-416-670-0333  FAX:  1-416-670-0004 

See  us  at  COMDEX  Booth  #1344 


Copun  name,  logo  and  H«aM<y  Paople— HraWiy  Bunwss  m  tradanwks  o(  Coonn.  Inc  SpacMcatans  subiact  lo  c^ang•  wiihoui  naxa  »  Copam.  inc  i9S0-t 
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ZEDS'486 

Mw,YoucanunleashZBOS '486  HSA 


THE  ZEOS  '486  EISA 


. . .  performed 
best  on  our  tests,  and 
they  offer  the  best 
overall  packages? 
— PCiMagazlne, 
Edifor's  Choice 

"ZEOS  speeds  to  the 
head  of  this  pack  of 
EISA  systems:' 

-PC  Week 

The  ZEOS '486 
offers  the  best 
choice  of  aW" 
— Computer  Copper 

"Outstanding? 

— PCiMogoz/ne 


THE  COMPLETE 
ZEOS  '486-25MHZ 
EISA  DESKTOP! 
128K  CACHE,  85MB 
DRIVE  &  MORE. 

ONLY  $3995 

33MHz  On/y  $4995 

'486  25MHz  (or  33MHz) 
CPU  with  built-in  Cache 
and  Math  Coprocessor. 

High  Speed  128K  SRAM 
Secondary  Cache. 
8-32  EISA  expansion 
slots.  Also  accepts  8-bit 
and  16-bit  cords. 

1MB  of  High  Speed 
DRAM,  expandable  to 
a  Total  of  32MB. 
Ultra  Fast  8SMB  IDE 
Hard  Drive,  Teoc'  1.2MB 
Floppy  Drive. 
Genuine  Hercules' 
brand  graphics  control- 
ler. 14  High-Res  Amber 
Display  with  Tilt/Swivel 
base. 

ZEOS/RS  101  key  Space 
Saver  Keyboard. 
ZEOS  I/O  Card  with  Two 
High  Speed  Serial  plus 
Parallel  &  Game  port. 
Full  Weitek'  math 
coprocessor  support. 
Rugged  ZEOS  7-bay 
desktop  cose  with  300 
Watt  Power  Supply  and 
two  cooling  fans  for 
increased  component 
life  and  system 
expandability. 
Wrap  it  oil  up  with  24 
Hour  a  Day,  365  Day  per 
year  Toll  Free  Technical 
and  Soles  Support  on 
your  ZEOS  Hotline. 
You've  got  a  winnerl 
ORDER  NOW  TOLL  FREE 

800-423-5891 

FAX  Orders  Dial:  612-633-1325 
Minnesota  Call:  612-633-4591 
TDD  (Hearing  Impaired)  Orders 

Coll:  800-228-5389 
Outside  US  and  Canada  Call: 

612-633-6131 
MasterCard.  VISA, 
Discover,  Am  Exp, 
Z-CARD  and  COD. 
Open  24  Hours  a  Day, 
365  Days  a  yearl 


mi 

Power.  Editor's  Choice! 


■A  MUST  FOR  THE  CORPORATE  USER"  -PC  MAGAZINE 


lAGAZINE 


EIJiTOR-S 


4-16-t)l 


/I  ( )s  4X(.       Unleash  the  power!  Unleash 
your  own  ZEO§  '486  EISA.  PC 
Magazine  calls  it  "outstanding!"  U 
it's  your  first  '486,  you  will  quite 
likely  call  it  unbelievable.  Believe  it. 

In  awarding  your  new  ZEOS 
'486  the  coveted  Editor's  Choice 
Award,  PC  Magazine  said  the 
ZEOS  '486  EISA  was  "best  on  our  tests!' 
They  went  on  to  note  the 
ZEOS  '486  is  "both  sur- 
prisingly useable  and 
affordable*.'  But  that  really 
shouldn't  come  as  a  sur- 
prise. After  all,  this  ZEOS 
486  powerhouse  comes 
from  a  family  of  Seven 
ZEOS  Editor's  Choice  ma- 
chines. Now  let's  talk  real 
'486  power: 
THE  POWER  OF  EISA 

It  b^ins  writh  the  EISA 
buSw  PC  Magazine  found 
that  the  32-bit  EISA  bus 
when  combined  with  our 
EISA  disk  caching  con- 
troller will  provide  perfor- 
mance "easily  twice  as  fast  (and  occasionally 
ten  times  as  fast)  as  an  AT-bus  computer 
wdth  the  same  microprocessor  and  me^ertz 
rating!"  Now  thafs  fast! 

But  what  about  compatibility?  While  the 
'486  processor  offers  fiiU  software  compatibil- 
ity, the  EISA  bus  will  accept  your  present  eigjit 
and  sixteen  bit  expansion  cards  and  runs 
them  without  a  hitch.  Thafs  the  advantage 
of  the  EISA  bus.  Incredible  performance 
with  complete  compatibility.  That^  your  new 
ZEOS '486  EISA. 
"TWEAKING  AND  REFINING: 
A  ZEOS  HALLMARK. 

And,  speaking  of  performance.  In  their 
Editor's  Choice  review,  PC  Magazine  noted 
"ZEOS  has  a  reputation  for  tweaking  and 
refining  that  shows!'  Thafs  the  ZEOS  way 
Attention  to  detail  really  makes  the  difference. 
We're  talking  about  important  details,  items 


you  may  not  even  notice  at  first.  Like  two  cool- 
ing fans  in  EVERY  ZEOS  '486.  And  cabinets 
Loaded  with  drive  bays.  Loaded  too  with  300 
Watts  of  power  and  a  motherboard  that  will 
take  up  to  32MB  right  on  board.  And  more. 
"SUPERLATIVE  SERVICE  AND  SUPPORT' 
"Superlative  Service  and  Support."  That's 
what  PC  Magazine  calls  ZEOS'  24  Hour  a 
Day  Toll  Free  Sales  and  Technical  Support 
program.  We're  here  any 
time  you  need  us— day  or 
night. 

Aixl  thafs  only  the  start 
of  your  ZEOS  Customer 
Satisfaction  package.  Add 
to  it  our  30  Day  Absolute 
Satisfaction  Money  Back 
Guarantee,  One  Full  Year 
Limited  Warranty  and  our 
Express  Parts  Replace- 
ment Policy.  You're  going 
to  be  very  satisfied.  We 
don't  just  say  it.  We 
Guarantee  It! 

ORDER  YOUR  ZEOS 
'486  EISA  TODAYI 

PC  Magazine  says  the 
ZEOS  '486  is  "a  must  for  the  corporate  user!' 
Corporate  or  otherwise,  the  ZEOS  Editor's 
Choice  '486  EISA  is  the  one  for  you.  So  why 
not  pick  up  the  phone  and  give  us  a  call 
right  now?  Your  own  exjjert  Systems  Con- 
sultant is  waiting  here  to  help  you  tailor  your 
new  ZEOS  '486  EISA  just  as  you  want  it. 
Your  absolute  satisfaction  is  Guaranteed! 

CALL  NOW  TOLL  FREE 

800-423-5891 

DON'T  FORGET  THE  OPTIONSI 

ZEOS  has  them  all.  Starting  with  blazing 
32-bit  EISA  cards  and  every  other  high 
performance  option  you  could  possibly  want. 
On-site  service  is  available  too.  Call  800- 
423-5891  for  details. 


Puichase  orders  Inm  Rirtune  1000  awnpanies,  KnvTmmencs  and  institutions  subject  to  appmval.  Leastiw  prD^rams  av-ailabte.  All  prices  and  specifications  subject  to  change  without 
notice.  Plea.sr  call  to  confirm  prKina.  specificalkin  and  warranty  details.  The  lulliiwing  are  trademarks  iiT their  respectivToirpiiraliems  ZEOS  and  Z^ard  li  ZEOS  Inlemational  Ltd. 
C ZEOS  Intemalional  Ltd..  d30  5lh  Avenue,  N.W,,  St.  ftul.  MN  55112  USA  ZEOS  Lsa  publicly  traded c.mpany,  NASUAg symbol.  ZEOS 
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FACT  FILE 
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Bus  486-25 

Bus  Computer 
Systems  Inc.,  135 
W.  26  St.,  New 
YofK,  NY  10001; 
800-451-5279,212- 
627-4485. 
List  price  (tested 
configuration): 
$5,299. 
Memory  and 
processor  RAM 
cache:  8MB  80-ns. 
SiMMs,  64K  cache. 
D\ak  drives  and  controiler:  Maxtor  24-ms. 
380MB  ESDI,  UltraStor  controller,  1 .2MB  and 
1 .44MB  floppy  disk  drives. 
Display:  Orchid  ProDesigner  II  Super  VGA 
adapter  with  1MB  RAM,  NEC  14-inch  monitor. 
Software:  DOS  4.01. 


CIRCLE  408  ON  READER  SERVICE  CARD 

Based  on  a  Micronics  motherboard 
with  a  Chips  and  Technologies  chip  set 
and  a  Phoenix  ROM  BIOS,  the  Bus  486- 
25  allows  a  maximum  of  16MB  system 
RAM  using  80-nanosecond  SIMMs.  The 
direct-mapped  external  RAM  caching  on 
the  processor  may  be  expanded  to  a  max- 
imum of  256K  using  25-nanosecond  8K 
DIPs  and  32K  DIPs. 

STANDARD  RESULTS 

The  Bus  486-25  performed  well  on  the 
Conventional  Memory  test  and  better  than 
average  on  the  Direct  to  Screen  video 
benchmark  test.  When  compared  with 
other  standard  ISA  systems,  its  disk  test 
scores,  too,  were  quite  satisfactory. 

As  it  stands,  the  Bus  system  in  its  tower 
configuration  is  fairly  typical  of  the  ma- 
chines being  sold  by  mail-order  outfits 
these  days.  Its  mix  of  components  corres- 
ponds reasonably  closely  to  those  found 
in  other  PCs.  For  example,  the  UltraStor 
disk  controller  has  been  turning  up  more 
often,  and  the  Orchid  ProDesigner  II  is 
another  popular  component  frequently 
found  inside  486  systems.  If  there  is  any 
departure  from  the  ordinary  inside  this 
system,  the  swing  mount  for  an  additional 
drive  is  about  as  exciting  as  it  gets.  This 
swing  mount  has  the  benefit  of  adding 
extra  strength  to  the  chassis  frame. 

Bus  Computer  Systems  offers  a  one- 
year  warranty  on  parts  and  labor  for  this 
system,  with  on-site  service  backed  by 
GE.  Bus  also  answers  technical  questions 
over  the  phone,  but  it's  your  quarter,  so 


prepare  your  questions  before  you  call. 

Price  is  the  standout  feature  in  this 
Micronics  system  marketed  under  the  Bus 
label.  This  system  is  in  line  with  other 
offerings  from  Bus,  such  as  a  similarly 
configured  486/33  that  sells  for  about 
$5,000.  For  less  than  $4,000,  the  Bus 
486-25  gives  you  an  ample  amount  of 
mass  storage  space  and  performance  close 
enough  to  the  competition  to  be  a  cost- 
effective  purchase,  in  view  of  its  basically 
sound  quality. 


02  MICROSYSTEMS  INC. 

C2  486-25 

by  Kellyn  S.  Betts 

If  PC  Magazine  were  to  mete  out  letter 
grades  to  computers,  C^  would  earn 
straight  C's  in  the  performance  and  inno- 
vation categories.  Its  only  ace  in  the  hole 
would  be  an  assured  A  in  price,  helping  to 
offset  its  other  poor  grades. 

This  is  not  a  bad  showing  when  you 
consider  that  C-  MicroSystem's  ISA-bus 
486-25  is  aimed  at  the  desktop  audience. 
The  price  tag  for  this  machine,  including 
1 28K  of  processor  RAM  cache  and  our 
standard  combination  of  8MB  RAM, 
200MB  hard  disk,  and  a  Super  VGA 
video  subsystem,  is  $4,200 — and  that's 
before  any  dealer  discounts.  For  this  price, 
you  also  get  Microsoft  Windows  3.0,  a 
mouse,  and  a  game  port  added  to  the  C-'s 


CM86-25 


C  486-25 

C  Microsystems  Inc.,  47448  Fremont  Blvd., 

Fremont,  CA  94538;  415-683-8888. 

Ust  price  (tested  configuration):  $4,275. 

Memory  and  processor  RAM  cache:  8MB 

80-ns.  SIMMs,  128K  cache. 

Disk  drives  and  controller:  Conner  16-ms. 

202MB  IDE,  1 .2MB  and  1 .44MB  floppy  disk 

drives. 

Display:  ATI  512K  1,024  by  768  adapter. 
Artview  13-inch  monitor. 
Software:  DOS  4.01 ,  Windows  3.0. 
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Streamlined  plastic  case.  (Our  evaluation 
system  also  came  with  a  second  floppy 
disk  drive — a  $75  extra.) 

THE  486  ADVANTAGE 

If  you  are  concerned  that  a  486  may  be  too 
much  computer  for  you,  remember  that 
this  price  is  only  $75  more  than  what  C^ 
charges  for  a  33-MHz  386  with  the  same 
components  (including  a  80387  coproces- 
sor to  make  it  equivalent  to  the  486)  but 
only  a  32MB  cache.  This  represents  a  2 
percent  price  jump  for  as  much  as  a  12 
percent  performance  gain.  And  it's  a  lot 


1 

In  Short:  MicroSystems  has  hit  on  an  attrac- 
tive combination,  especially  if  price  is  an  impor- 
tant part  of  your  equation.  For  a  pleasant  sur- 
prise, the  system's  processor  and  memory  test  scores  held  their  own,  despite  the  RAM's 
placement  on  a  32-bit  expansion  card.  Unfortunately,  disk  and  video  scores  fared  somewhat 
worse.  The  components,  drawn  from  a  smorgasbord  of  options,  performed  respectably  and 
are  priced  to  sell.  The  system  looks  especially  good  when  placed  beside  a  33-MHz  386. 
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If  you're  shopping  for 
a  low-cost  486  PC 
and  don't  need 
innovative  design  or 
stellar  performance, 
take  a  look  at  the 
Microsystems  486-25. 


lower  than  the  premium  you'll  pay  for  a 
known-name  33-MHz  386  with  those 
statistics. 

Though  it  does  not  sell  through  the 
mail,  C-'s  Sears  &  Roebuck-like  catalog 
of  components  includes  80  different 
components  for  its  direct  and  dealer  cus- 
tomers. Available  motherboards  span  the 
gamut  from  286  ISA  to  486  EISA  models 
and  can  be  teamed  with  a  variety  of  caches, 
controllers,  coprocessors,  I/O  cards,  etc. 
You  can  pick  what  you  want.  The  system 
we  tested  came  with  a  Conner  16-milli- 
second  hard  disk,  an  ATI  Super  VGA 
video  card,  and  an  Artview  1 3-inch  color 
monitor. 

The  great  equalizer — though  no  great 
bonus — among  the  systems  is  C-^'s  war- 
ranty: one  year  for  parts,  and  lifetime 
labor.  This  service  requires  the  computer 
to  be  shipped  back  to  the  manufacturer  or 
to  the  dealer  from  whom  it  was  purchased. 
On-site  service  with  NWC  can  be  bought 
for  an  additional  2  percent  of  the  ma- 
chine's purchase  price.  Telephone  sup- 
port is  available  during  MicroSystems' 
normal  office  hours,  although  users  are 
required  to  pay  the  toll. 

LOW  PRICE,  AVERAGE  SCORES 

Since  our  tests  showed  that  this  25-MHz 
486  performed  consistently  in  the  bottom 
third  of  our  test  group,  it  makes  sense  for 
C-  to  compete  on  the  basis  of  price.  Even 
so,  the  was  close  to  the  best  performers 
on  our  processor  tests,  since  all  were 
separated  by  very  small  amounts. 

Where  the  C-  was  decidedly  average 
was  in  its  disk,  memory,  and  video  test 
scores.  The  80-nanosecond  SIMMs  re- 
side on  a  proprietary,  32-bit  memory 
card,  which  may  have  hindered  its  per- 
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formance.  The  inclusion  of  this  memory 
card  plus  the  floppy  and  I/O  controllers 
left  five  slots  free  in  the  machine  we 
tested;  after  the  hard  disk  and  two  floppy 
disks  were  installed  there  was  but  one 
half-height  bay  empty. 

If  you're  shopping  for  a  low-cost  desk- 
top 486  computer  and  don't  need  innova- 
tive design  or  stellar  performance,  take  a 
look  at  the  C-  MicroSystems  486-25.  C^'s 
large  catalog  of  components  and  low  price 
may  suit  your  needs. 

CHEETAH  COMPUTER  SYSTEMS 

Cheetah  Gold  425 

by  Bill  O'Brien 


Cheetah  System's  Gold  425  represents  an 
odd  mating  of  innovative  technology, 
excellent  design,  and  poor  service.  Con- 
sidering the  system's  premium  price. 
Cheetah  is  scrimping  on  the  one  detail  that 
sometimes  proves  as  important  as  the 
computer  itself. 

The  $10,489  ISA  bus  machine  comes 
packed  with  8MB  RAM,  a  1 .2MB  floppy 
disk  drive,  a  PSI  Model  1600  caching  disk 
controller  with  512K  RAM,  a  200MB 
hard  disk,  and  a  Super  VGA  display  sys- 
tem. Our  evaluation  unit,  at  $1 1,388,  had 
a  300MB  ESDI  hard  disk  and  a  second 
floppy  disk  drive.  A  1 19-key  Northgate 
OmniKey  Ultra  with  a  double  set  of  func- 
tion keys  does  keyboard  duty.  A  long 
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tower  case  houses  the  electronics,  and  a 
300-watt  PC  Power  &  Cooling  power 
supply  pumps  in  more  than  ample  power. 

As  the  larger-than-average  capacity 
power  supply  indicates,  this  machine  is 
designed  for  expansion.  The  front  panel 
of  the  24-  by  7.5-  by  22.5-inch  tower  is 
unusually  roomy,  allowing  space  for  six 
externally  accessible  half-height  devices. 
With  two  of  the  bays  occupied  by  the 
floppy  disks,  this  arrangement  still  leaves 
adequate  expansion  room  for  tape  drives, 
CD-ROM  readers,  and  whatever  addi- 
tional drives  you  might  choose.  Two  more 
half-height  bays  can  be  found  inside  the 
case;  in  this  installation,  they  were  a  ha- 
ven for  the  full-sized,  14-millisecond 
Micropolis  ESDI  hard  disk. 

The  tower  case  is  unusual  for  its  no- 
table lack  of  both  reset  and  turbo  buttons. 
Turbo  mode  is  activated  or  deactivated 
from  the  keyboard,  while  reset  duty  has 
been  relegated  to  a  secondary  function  of 
the  keyboard  lock.  The  design  can  be 
applauded  for  its  solution  to  the  problem 
of  accidental  resets,  though  it  does  require 
you  to  keep  your  key  either  handy  or  in  the 
lock  when  you  use  the  Gold  425. 

The  system's  eight  ISA  bus  slots  give 
up  three  of  their  number  to  the  I/O  card, 
PSI  controller,  and  Micro  Labs  VGA  card. 
Physically  these  slots  have  an  ISA  design; 
electrically  they  use  what  Cheetah  calls  a 
modified  ISA  (MISA)  bus.  This  is  not  the 
full  32-bit  implementation  found  in  EISA 
bus  computers,  but  the  Gold  425  contains 
a  proprietary  design  termed  the  bus  cycle 
machine  (BCM).  Cheetah  stresses  that  the 


TEST  RESULTS 


1 


1379  ' 
i 

i 

In  Short:  The  Cheetah  Gold  425  s  price  covers 
some  radical  advances:  concurrent  I/O  address- 
ing and  multiple  I/O  address  speeds.  A  6-MHz 

default  bus  speed  was  probably  responsible  for  the  slow  video  test  result.  On  the  other  hand, 
a  caching  ISA  disk  controller  with  an  on-board  processor  (standard  in  this  system)  gave  the 
Cheetah  a  lightning-fast  disk  score.  Unfortunately,  Cheetah  misses  the  mark  with  its  miserly 
return-to-depof  service  policy— a  real  shortfall  in  an  othenwise  strong  computer. 
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ilerial 


If  you're  not  shopping  at  the  PC  Zone 
you're  paying  too  much! 


WoidWect 


WordPerfect 

<238 

Lowest  Price  Ever!! 


IMSI  VinisCure  Plus 

If  you  use  floppy  disks,  are  on  a  network,  or  use  a  modem  to 
communicate  with  otfier  computers,  you  need  VirusCure.  It  scans 
your  computers  memory,  programs,  and 
l<ey  data  files  looking  for  viruses.  If 
VirusCure  finds  a  virus  it  will  remove  it 
and  in  most  cases,  repair  Ifie  infected 
file. 


Input  Devices 


9600  Baud,  Inc. 

Maxx  Pedals  Joystick  55 

Maxx  Yoke  Joystick  85 

Advanced  Gram 

Joystick  -  Black  39 

Anniv  Ed.  Joystick  -  Clear  45 

Fujitsu 

Fuiltsu  4700  Keyboard  69 

Keylronics 

KB  101  Keyboard  85 

Logitech 

Scanner  256  for  Windows  ..  .298 
Mouseman 

Cordless  Radio  129 

Leflliand,  Righttiand/Bus  70 

Lefttiand.  Righthand/Serlai  ...65 
Trackman  Trackball/Bus  88 


Microsolt  Corporation 

Bus  Mouse  For  PC  84 

Microsolt  Corporation 

Bus  Mouse/Windows  144 

Microspeed  Inc. 

PC  Trackball-Serial  68 

Mouse  Systems 

Omni  Mouse  II  Bus  Version  ...  59 

Pagebrush  Hand  Scanner  175 

PC  Mouse  III  Bus  Version  90 

Trackball  Mouse  Bus  Vs  65 

White  Mouse/Bus  54 

White  Mouse/Serial  43 

The  Complete  PC 

Complete  PC  Hand  Scan  168 

Z-Niii 

Super  Mouse  II  w/  Win  3.0  95 


VirusCure  Plus  $59 


1/ 


Modems 


Practical  Peripherals  PM  2400  V.42 

The  PM2400SA  V.42bis  provides  automatic  adaptive 
equalization  for  reliable  transmission  over  all  common 
telephone  lines.  Installation  and  operation  is  simple. 
Above  all.  day-in-day-out  perlormance  is  guaranteed  for 
five  full  years.  Quality,  features,  perlormance  and 
enduring  value,  that's  what  the  PIW2400SA  V.42bis  stand 
alone  modem  offers,  and  delivers 

PM  2400  V.42  Modem  $215 


Cardinal 

2400  Baud  External  Modem  .84 
2400  Baud  Internal  Modem  ...78 
2400  Baud  MNP-5  Internal 
Modem  158 

Crosstalk  Communications 

Crosstalk  Communicator  58 

Remote  II  2.0  106 

Datastorm  Technologies 

Procomm  2  0  64 

Dynamic  Microprocessor 
Association 

PC  Anywhere  IV  95 

Hayes 

Smartcom  Exec  2.0  78 

Hilgran 

Hyperaccess/5  1.1  114 

MicroCom 

Carbon  Copy  Plus  5.2  110 

Relay  Gold  4.0  160 

Practical  Peripherals 

Practical  Modems 
1200  Internal  63 


Practical  Peripherals 

1200SaMini  74 

2400  internal  128 

2400  V.42Bis  195 

2400Sa  178 

2400SaV42Bis  215 

9600  Sa  488 

Pocket  Modem  2400   105 

Prodigy 

Stan  Up  Kit  For  PC  26 

Prometheus 

ProModem  2400  Mini  125 

ProModem  9600*   630 

Ultima  14.4  699 

The  Complete  PC 

The  Complete  Fax  9600  288 

Zoom  Telephonies 

2400  Baud  Internal  75 

2400  BaudExtrnal  99 

24/96  Send/Receive  Fax  135 

US  Robotics 

Courier  Hst  Modem  14.400  .  598 
Intel 

Intel  Satisfaxtion  Fax  Board  389 


Toyogo  Go  Master  Deluxe 

Go  Master  can  be  learned  in  minutes  and  is  taught  in  elementary  schools 
in  Japan,  but  it  takes  a  lifetime  to  master!  Go  Master  is  played  by  two 
opponents  who  alternately  place  black  or  white  stones  on  the  vacant 
intersections  of  a  grid,  attempting  to  surround  empty  points  while  also 
thwarting  one  another. 

Go  Master  Deluxe  $89 

Tdcticdl  Wiz3rd  ■■••••■•■•■■•■■«••■■••••■■■  $35 
Joseki  Genius  $29 


Monitors  &  Video  Boarijs 


Compuserve 
Membership  Kit 

CompuServe  is  the  largest  on-line  service, 
with  over  500,000  users.  Services  include 
electronic  mail,  bulletin  boards,  special 
interest  groups  (Forums),  and  a  discount 
department  store.  You  can  chat  with  other 
users  in  the  CB  mode,  or  check  out  the 
latest  rumors  in  the  gossip  column. 
Databases  include  the  complete  text  from  major  newspapers, 
encyclopedias,  plus  stock  data,  weather  forecasts  and  book  and 
movie  reviews. 

Membership  Kit  $18 


Emerson 

14  Paper  White  Vga  Monitor ..  99 

Everex  Systems 

EversyncColor  Mon  499 


Networking 


Artisotl  /  Lantastic 

Ethernet  Adapter  Crd  260 

Ethernet  Starter  Kit  540 

Dayna  Communications  Inc. 

DaynaTalk  For  ISA  200 

DaynaTalk  For  MCA  250 

Traveling  Software 

Desk  Link  2.21  98 

Laplink  III  For  The  PC  87 

View  Link  1.0  83 

Xircom 

Coax  Arcnet  Adapter  290 

Coax  Ethernet  Adapter  425 

Twisted  Pair  Ethernet  425 


NEC  Technologies 

Multisync  2A  468 

Multisync  3D  628 

Video  Seven 

V-RamVga  Color  Board  378 


Zenith  Data  Systems 

ZCM-1492  FTM  VGA  588 

IDEK  -  PC  Mag  Editor's  Cholcel 

:r  Color  Monitor  &  24  bit  Color 
Super  VGA  Card  Bundle  1800 


Memory  &  Storage  Media 


Boca  Research 

Bocaram  At  Plus  (OK)  124 

Elite  Business  Apps 

Ramiet  2Mb  Memory  Upgr. .  1 75 

Memory  Chips 

1  Mb  Dram  SONS  (Set  Of  9)  ...72 

1  Mb  SIMM  80Ns  59 

256K  DramBONs  (Set  Of  9)  .  24 
256K  SIMMS  120NS  24 

Paclllc  Data 

Pacific  4  Memory  4Mb  278 


Drives 


Power  Card  UPS 

Po.vercard  UPS  is  an  internal  backup 
power  system  for  IBM  or  compatible 
computers  that  will  let  you  stop  yoyr 
work  and  preserve  it  in  a 
suspended  state  until  you  are  ready 
I  to  go  back  to  it.  It  also  has  a  strong 
'  180  watt  output  capacity  so  it  can 
be  installed  in  any  type  of  computer 
regardless  of  size,  type,  or  load. 

Power  Card  UPS  $229 


NEC  Home  Electronics 

CDr-82  IntI  CD  ROM  Drv  568 

PL! 

Fast  Card  Xt/At  SCSI  Adapt  219 
Seagate 

HO  20  MblntW/Ctrlr  224 

HD40  Mblnl  Ide  318 

HD  80  Mbint  SCSI  444 

Controller  Cards 

StOI  SCSI  25 

St02  SCSI+Fdc  39 

St07Alde  23 

SlOBAIde  tFdc  35 

SHIM  8  Bit  MIm  59 


Stac  Electronics 

Stacker  89 

Teac 

40Mb  IDE  HOW/Cont  r  279 

Toshiba 

106Mb  IDE  HD  W/Cont  r  535 

Plus  Development 

Hardcard  II  XL  105meg  648 

Hardcard  II  XL  50  meg  378 

Impulse  84mb  IDE  529 

Impulse  42nib  IDE  329 

lOMega 

Bernoulli  Transportable  44  ..  989 
Bernoulli  Internal  44  898 


Maxell  Corporation  Of  America 

MD2-DD  360K  5.25  Disks  8 

MD2-DD  360K  Preformat  12 

MD2-HD  1  2M  5.25  Disks  17 

MD2-HD1.2M  Preformat  23 

Mf2-DD  800K3  5  Disks  11 

MF2-HD  1  4M  3.5  Disks  19 

Sony  Corp.  Of  America 

12M  5  25  Disks.  lOPk  18 

360K  5.25  Disks,  lOPk  9 


Systems 


Advanced  Logic  Research 

Powerllex  286   1048 

Bus.  VEISA386Mod101  .1648 
Powerflex  386sx  Mod  40 ..  1335 

Powerflex  386sx  Mod  1  1065 

AST  Research 

Premium  386SX  5V  1925 

Bravo  386SX  5V  1625 

Bravo  286  Model  5  899 

Toshiba  Laptops 

Many  models  available,  call  tor 

pricing. 


Cop,!ly..,u.,  ::.a,u 


The  Windows  Ejqiert 

Get  the  MOST  firom  the  new  PC  envm>nment 


Windows  Software 


Abacus 

Becker  Tools  For  Windows  79 

Absolute  Solutions 

Computerized  Class  Acctng ..  299 

Adobe  Systems  lac. 

Adobe  Type  Manager  58 

Adobe  Type  Set  1   58 

Adobe  Type  Set  2  58 

Adobe  Type  Set  3  118 

ATM  Windows  Plus  Package  115 

Illustrator  Windows  1 .0  278 

Aldus  Corp. 

Aldus  Pagemaker  4.0  485 

Aristocad 

More  Windows  1.0  65 

Asd  Software  Inc. 

PlanisottFor  The  Pc  138 

Asymetrix  Corp. 

Toolbook  For  Windows  295 

Atech 

Publishers  Power  Pack  48 

Bell  Atlantic 

Thinx  315 

Berkley  Systems  Design 

After  Dark  For  Pc-Dual  28 

Bitslream  Inc. 

Face  Lift  For  Windows  3,0  57 

Facelift  Value  Pak  118 

BIyth  Soltware 

Omnis  5  For  Windows  540 

Borland 

Borland  Objectvision  99 

Broderbund 

Dragnet  1.0  -  Access  Soflek  ...81 
Prompt  1 .0  •  Access  Softek ....  73 
Brown-Wagb  Publishing 
More  Fonts  For  Windows  95 


Caere  Corporation 

OmniPage  386  Prof  1.0  649 

OmniPage  386  V3.0  469 

Coral  Systems 

Corel  Draw  2.0  365 

Crosstalk  Communications 

Crosstalk  For  Windows  122 

Darlana  Technologies 

Win  Sleuth  For  Windows  82 

Delrlna  Technology 

PerFORMpro  For  Windows  ...265 
DIgitalk 

Smalltalk  V  Windows  299 

Foresight  Resources 

Drafix  Cad  For  Windows  429 

Formworx  Corporation 

Form  Publisher  1.2  135 

Formworx  With  Fill  &  File  2.5  .81 
hDC  Computer 

First  Apps  For  Windows  48 

Icon  Designer  33 

Windows  Express  48 

Hewlett  Packard 

New  Wave  3.0  120 

lndl¥ldual  Soltware 

Professor  Windows  26 

Inlormix 

Wingz  For  Windows  319 

Merrll  S  Bryan 

Turbo  Ems  6.0  For  Windows ..  55 
Micrografx 

Charisma  For  Windows  335 

Designer  3.01  459 

MIcrosolt  Corporation 

Excel  3.0  For  Windows  308 

Microsoft  Office  648 

PowerPoint  For  Windows  31 5 


Microsoft  Excel  3.0 
for  Windows 

With  Microsoft  Excel  for  Windows 
even  tfie  most  complex  task  is 
easy!  You'll  find  analytic  tools 
right  at  your  fingertips.  Create 
brilliant  charts  with  a  flick  of  the 
mouse.  Produce  the  same 
outstanding  output  you  see  on  the 
screen.  No  wonder  this  is  the  leading 
graphical  spreadsheet.  Now  to  help  make  an  easy 
transition  from  Lotus®  1-2-3,  there  is  a  1-2-3  specific  help 
facilityas  well  as  the  ability  to  read  and  write  1-2-3  files! 

Excel  3.0  $308 

Better  Software  Switch-It 

Switch-It  automatically  lists  up  to  100  of 
your  commonly  used  programs  in  a  menu 
customized  for  your  PC.  Then,  whether 
you're  in  the  middle  of  1-2-3,  WordPetlect 
or  dBASE,  a  keystroke  moves  you  instantly 
to  another  program  or  file,  and  another... 

Switch  It  •■■•■■■■«■■•«■■■■  $65 


Education 


Bnderbund 

The  Playroom  26 

Davidson  S  Assoelatas 

Math  Blaster  Mystery  34 

New  Math  Blaster  Plus  29 

Hyperglot  Soltware  Co. 

(German,  Italian.  Spanish,  and 
French) 

Pronunciation  55 

Tense  Tutor  55 

Word  Torture  24 

Simon  And  Schuster 

Typing  Tutor  IVt  29 


Learning  Company 

Math  Rabbit  23 

Reader  Rabbit  25 

Writer  Rabbit  26 

Penton  Overseas 

French.German.Hebrew.ltalian. 
Japanese.Russian.Spanish 

Level  I.  II.  or  III  34 

True  Basic 

Algebra  4.0  ♦  Wkbk  48 

Calculus  4.0  +  Workbook  48 

Pre  Calculus  4.0  *  Workbook .  48 


MIcrosolt  Corporation 

Proiect  For  Windows  448 

Windows  3.0  Dev  Kit  318 

Windows  Device  Driver  Kit  ...365 
Windows  Entertainment  Pack .  28 
Windov/s  Productivity  Pack ....  41 

Word  For  Windows  1.1   305 

Mulllsoll 

Pc  Kwik  Powerpak2.0  68 

Super  Pc  Kwik4.0  45 

Numbers  S  Co. 

Whiskers  Mouse  Utility  22 

OCn  Systems 

Readright  lor  Windows  429 

Okna  Corporation 

The  Desktop  Set  83 

Owl  International 

Owl  Guide  3,0  378 

Precision  Soltware 

Superbase4  1,2  415 

Prisma  Soltware 

Yourway  115 

Publishing  Technologies 

File  Organizer  125 

Reference  Soltware 

Giammatik  Windov/s  1 .0  54 

Lotus 

Ami  Professional  304 

Soltware  Ventures 

Microphone  II  214 

Spinnaker 

Spinnaker  Plus  2.0  275 

Threadz  Soltware  Design 

Threadz  File  F/X  74 

Ventura  Software  -  Xerox 

Ventura  Publisher  Gold  3  0  539 
Zenographics,  Inc. 
Super  Print  1.1/Hp  Laser  113 


Window  Works 

WindowWorks  gives  you 
advanced  word  processing, 
spreadsheet,  database,  graphs 
and  charts,  communications, 
labels  -  even  hotlinkingi  -  all  In 
one  convenient,  easy-to-use 
package.  It  lets  you  create 
memos,  reports  and  newsletters. 
And  gel  the  latest  Information 
from  on-line  services  and  much  more. 


Window  Worics.. 


.Call 


Knowledge 
iGarden 
Knowledge 
Pro 

I  Use  Knowledge 
^JiT-^iSs.  Pfo  fo  build  fast, 
royalty-free 
'  '  '""j  applications.  Gel 
'  quick  results  with 
interactive  design  tools.  Take  control  with  the  rich  OOP  language. 
Create  SMART,  easy  to  use  solutions  with  hypertext,  hypermedia, 
and  built-in  expert  systems.  Link  C  or  C-f^  code  with  DLLs  and  use 
ODE  to  integrate  Windows  programs.   . 

Knowledge  Pro  $549 

IconDraw  Pius 

IconDraw  allows  users  to  replace  the 
limited  icons  found  in  the  Windows  3.0 
Program  Manager  screen  with  more 
colorful,  descriptive  images.  This  exciting 
new  devlopment  lets  you  customize 
special  icons  and  create  new  icons  for  any 
application.  You  now  have  the  ability  to 
create  literally  hundreds  of  Icons,  or  select  from  the  library  of  140 
Icon  included  with  each  ICON  Draw  3.1  package. 


tntt 


IconDraw. 


.$45 


Lotus  Ami  Professional 

Ami  Pro  is  the  top  rated  word  precessor  for  the  Windows  environment. 
Designed  from  the  ground  up  to  perform  in  a  graphical  world.  Ami  Pro 
delivers  unmatched  ease-of-use  and  a  range  of  features  that  can't  be 
found  in  any  other  product. 

Ami  Professional  $304 


Above  Soltware 

Above  Disk  4,0  59 

American  Megatrends  Inc 

Amidiag  59 

Application  Techniques 

Pizzazz  Plus  64 

Bloc  Publishing 

Print  Rite  1.3  58 

Print  Vision  2.0  44 

Braderbund 

Memorymate  3.02  38 

Central  Point  Software 

Central  Point  Backup  58 

Copy  II  Pc6.0  24 

Copy  II  Pc  Olx  Option  Board .  120 

Pc  Tools  Deluxe  6,0  87 

Darlana  Technologies 

System  Sleuth  Pro  82 

Filth  Generation 

Brooklyn  Bridge  3.0  85 

Extra  53 

Fastback  Plus  2.1  112 

Mace  Utilities  1990    90 

Pyrol  OForPc   33 

Fischer 

Watchdog  169 

Funk  Software 

Pd  Queue  55 


Utilities 


Funk  Soltware 

Sideways  3.3  58 

Gazelle  Systems 

Back  III  V4,0  75 

Optune  1,2  45 

Gibson  Research 

Spinrite  II  V1,1   64 

Helix 

Headroom  2.0  64 

Netroom  48 

Insight  Development  Corp 

Print  A  Plot  2.0  188 

Prinlools  1 .0  84 

Lasertaols 

Prinlcache  2.4  98 

MIcrocom 

Virex  Pc  75 

Onlraek 

Disk  Manager  Dos  4.2  48 

Parsonics 

Ultravision  2.0  For  Ega  Or  Vga  78 
Prime  Solutions 

Disk  Technician  Gold  92 

0ms 

Ultrascript  Pc  Plus  2,1  248 

Oualitas 

386  Max  5.1   74 


Oualitas 

Blue  Max  5.1   80 

Ouarlerdeck  Office  Systems 

Qemm  5.1  60 

Oram  1.0  50 

SItback  Technologies 

Sitback  Backup  Utility  62 

Software  DIrectlont 

Print  Q  5.0  84 

Softsa1e2  0  80 

Spinnaker 

Pfs:  Preface  48 

Symantec 

Norton  Anti-Virus  83 

Norton  Commander  3.0  92 

Norton  Utilities  AdvS.O  114 

The  Norton  Backup  1 ,2  94 

The  Software  Toolworks 

Toolworks  Backup  Pro  36 

Touchstone 

Check-It!  3,0  82 

Traveling  Software 

Battery  Watch  2.0  (3.5'dks)  ...  30 

Wesllake  Data 

Westlake  Value  Pack  63 

Xtree  Company 
Xtree  GoldV.2.0  92 


Co 


Over  800  best  sellers  in  stock 

Call  for  our  complete  product  listings 


Alpha  Four 

Alpha  Four  is  a  powerful,  "menu 
driven"  database  management 
system.  It's  designed  to  enable 
anyone  to  perform  many  data 
management  tasks  that  used  to 
^^H^H    =  ^  demand  the  services  of  a 
^^^^^^m_i  ^^^k  professional  programmer,  as  well 
^^Hyirlr^^^H  as  a  substantial  amount  of  time 
^^HAkJ^H^QB  and  effort.  Alpha  Four's  menu 
1^    structure  makes  it  easy  to  learn 
-^^^^^^  and  to  use,  and  its  on-line  help 

system  Is  always  available  to  assist  you.  You  will  receive  the 
current  shipping  version  of  Alpha  Four,  version  1 .1  This  offer 
good  through  October  31 . 

Alpha  Four  Competitive  Upgrade  $99 


Programming 


Borland  IntemaUoiul 

Borland  Turbo  C++V2.0  329 

Borland  Objectvislon  90 

Turbo  Assembler/Debugger  ...94 

Pascal  Professional  6.0  190 

Turbo  Pascal  for  Windows  ...  1 79 
Digllalk 

SmallTalk/V  2.0  58 

SmalllalkA'286  1.1   118 

Harvard  Associates 

PC  Logo  3.0  58 


Spectra  Publishing 

Power  Basic  2,0  78 

Microsoft  Corporation 

Basic  Prof  Dev  System  7.1  .319 

CConfipiler  6.0  315 

Macro  Assembler  5.1  95 

Quick  C  2.5  65 

Quick  Pascal  1.0  65 

Quickbasic  4.5  65 

Multlscope 

Multiscope  Debugger/Oos ....  1 25 


Games 


Accolade 

Hardball  II  29 

Jack  Mcklaus  Unlimited  Golf  .  35 

Electronic  Arts 

Centurion:  Defender  Of  Rome  40 
Hunt  For  Red  October  18 

Microsoft  Corporation 

Aircraft  &  Scenery  Desgn  Kit ..  28 
Flight  Simulator  4.0  For  PC  ...40 


Brederbund 

Sim  Earth  39 

Origin 

Ultima  VI  For  PC  45 

Wing  Commander  For  PC  45 

Secret  Missions  20 

Symtus  Limited 

Cybergenlc  Ranger  49 


Play  It  By  Ear 

Develop  your  ear.  Now  your  computer  can  help  you  master  the 
subtle  sounds  of  single  tones,  intervals,  cords,  and  more.  Play  It 
By  Ear  provides  a  variety  of  self-paced  exercises  In  a  realistic 
learning  environment,  featuring  onscreen  piano  keyboard  and 
guitar  fretboard.  The  program  responds 
Instantly  to  your  actions,  helping  you  quickly 
identify  strengths  and  weaknesses.  You  control 
the  content  and  difficulty  of  each  exercise. 
Although  not  required,  Ear  also  supports 
Sound  Blaster  Ad  Lib  and  MIDI. 

Play  It  By  Ear.  $60 


BusiNEJis  &  Finance 


Alpha  Software 

Alpha  Four  1.1  298 

AISB 

How  To  Write  A  Bus.  Plan  90 

Ashton  Tale 

ObaselVI.1  485 

Asksam  Systems 

Asksam  5.0  215 

Avery  Labels 

Avery  Labelpro  47 

Banner  Blue  Software 

family  Tree  Maker  1 .0  40 

Bloc  Publishing 

Form  Filler  3.0  77 

Form  Tool  Gold  3.0  55 

Boriand  International 

Paradox  3.5  509 

QuattroPro  3.0  319 

Brown  Bag  Software 

PC  Outline  65 

Buttonware 

PC  File  5.0  85 

Chronologic  Corp. 

Instant  Recall  1.2  60 

Chronos  Software 

Who  What  When  2.0  165 

Clarion 

Professional  Developer  475 

Contact  Software  lot'l 

Act!  2.0  219 

DataBase  International 

Dataease4.2  469 

Delrlna  Technology 

Perform  Desigr/Filler  2.1  95 

Delta  Technology 

Direct  Access  5.0  62 

Direct  Net  149 

Enable  Software 

Enable/Bp  118 

Enable/Oa  418 

Famware 

Family  Reunion  38 

Fasttrax  IntematlormI 

Fasttrax4.0  49 

Formgen  Corp. 

Formgen  Plus  5.0  145 


FormWorx  Corporation 

FormWorx  2.5  w/Fill&File  81 

Fox  Software 

Fox  Professional  449 

Funk  Software 

Always  1.0  119 

Igc 

Vm  386  VI. 22  144 

Individual  Software 

Resume  Maker  1.1   28 

Informix 

Smartware  II  w/Spellcheck  ...435 
Intuit 

Quicken  4.0  35 

Lexpartise 

PC  Proof  99 

Logitech 

Catchword  149 

Lotus  Corp. 

Lotus  1-2-3  Rel3.1  408 

Meca  Ventures 

Manager  s  Organizer  143 

Managing  Your  Money  7.0  ...  125 
Merril  t  Bryan 

Info  Spotter  49 

Micrologic 

Info  Select  54 

Microfilm 

R:BASE  31  Single  User  479 

R:BASE  Personal  89 

Microsoft  Corporation 

Word  5.5  For  PC  204 

Woriis  2.0  For  The  PC  93 

Mosaic  Martcetlng 

Twin  Level  III  122 

MySoftware 

My  Advanced  Mail  List  30 

My  Business  Checkbook  25 

My  Invoice  For  PC  15 

Nantucket  Corporation 

Clipper  5.0  510 

Nolo  Press 

Willmaker  4.0  For  The  PC  35 

Oldttval 

Read-It  OCR  Personal  145 

On  The  Go  Software 

Expense  It!  81 


Pacloll 

Pacioli  2000  32 

Patton  i  Patton  Software 

Flow  Charting  111+  138 

PC  Globe,  Inc. 

PC  Globe  4.0  36 

PC  U  S  A  36 

Peachtree  Software 

Peachlree  Complete  III  141 

Peachtree  Complete  III 

Double  Bonus/Bundle  215 

Power  Up 

Calendar  Creator  Plus  38 

Name  That  Disk  31 

Quick  Schedule  Plus  For  PC  ..  55 

Reality  Technologies 

WealthBuilderl.l  135 

WealthStarter  34 

Heference  Sofhtrare 

Grammatik  IV  1.0  56 

Rlghtsoft 

Rightwriter  4.0  53 

Software  Publishing 

Harvard  Project  Mgr  3.01  404 

Professional  Write  2.2  160 

Spinnaker 

Pfs:  First  Choice  3.02  91 

Symantec 

Norton  Editor  2.0  69 

Q&A  3.0  225 

Time  Line  4.0  465 

Systems  Compatibility 

Outside  In  64 

Software  Bridge  4.1  75 

The  Software  ToolWoria 

Office  Manager  28 

TImeSllps 

TimeSlips  III  4.0  185 

Wolfram  Research,  Inc. 

Mathematica  386    849 

Word  Science 

Definitions  Plus!  68 

WordPerfect 

LetterPerfect®  1.0  121 

WordPerfect  5.1  238 

Office  3.0  85 

Rhymer  55 


Dynamic  Microsystems  GB  Stat 

Simply  the  most  complete  integration  of 
powerful  statistical  routines  with  presentation  quality  graphics. 
GB-STAT  instantly  transforms  numerical  results  into  statistical  graphs 
providing  statistics  as  you  have  never  seen  them  before.  Easy  menu-driven 
format  and  automatic  one-keystroke  graphs  take  the  drudgery  out  of  data 

analysis.  Requires  IBM.  51 2K  RAM.  graphics 
adaptor,  DOS  2.11  or  later. 

GB-STAT  GBStat  $249 


AshtonTate 
Applause  I1 1.5  with 
Microsoft  Mouse 

APPLAUSE  II  creates  presentations 
that  command  attention,  dazzling 
35mm  slides,  spectacular 
overhead  transparencies, 
attention-getting  printed  pages 
and  compelling  PC-based 
electronic  slide  shov/s.  In  black 
and  white  or  literally  millions  of 
colors.  With  APPLAUSEII,  youll 
communicate  your  message 
with  color  and  excitement  -  whether 
you're  proposing  a  plan  to  your  manager, 
making  a  sales  presentation  to  a  group  or  addressing 
large  audience. 

Applause  11 1.5  $239 


Operating  Systems 


Music 


si.MisriisAvi.wni^; 


Berkeley  Beoworts 

Geoworks  Ensemble 

124 

Digital  Research 

Dr.  Dos  5.0  

140 

Sotllogic  Solutions 

Double  Dos  5.0  

44 

Software  Carousel  5.0  

 49 

Gentle  Systems 

Q  Dos  III  44 

Microsoft 

Windows  3.0  89 

Quarterdeck  Office  Systems 

Desqview  2.3  78 

Desqview  386  2.3  130 


Aetlvlslon 

The  Music  Studio  3.0 

58 

AdLib 

Ad  Lib  Music  Card  

95 

Dyneware  U.S.A.,  Inc. 

Dynaware  Ballade  2.0 

116 

Dynaware  DynaOuet 

145 

Ibis  Software 

Play  It  By  Ear  60 

Passport  Designs 

Encore!  495 

Master  Tracks  Pro  395 

Tracks  99 

Brown- Wagh  Publishing 

Sound  Blaster  1.5  158 

i;erial 


Desktop  Publishing  at  PC  Zone 

Rival  the  best  with  our  outstanding  Graphics  and  Fonts 


Graphics  and  Design 


American  Small  Business  Co. 

Design  Cad  20  V  4.2  155 

Design  Cad  3D  V  3.1   199 

Application  Techniques 
PIcturEze  for  Windows  99 

ArtrigM 

Artright  Images  Vol.  1  78 

Artrigm  Images  Vol.  2  78 

Autodesk,  Inc. 

Animator  255 

Aulosketch  3.0  145 

Marttet  Strtal  Sotlwan 

Laser  Grip  Graphic  Print  Util.  .  75 

Brightblll  Roberts 

Show  Partner  F/X  3.6  223 

Braderiiund 

BannerMania  20 

New  Print  Shop  Companion  ...28 
New  Print  Shop  For  The  PC .  ..  34 

Inset  Systems 

Hijaak2.0  98 

Computereasy  Software 

Dream  House  Professional  46 

Floor  Plan  25 

Custom  Applications 

Freedom  Oi  Press  Lite  60 

Freedom  Of  Press  238 

Digital  Composition 

Db  Publisher  Profess.  2.1  .  ..398 

Digital  nesearch 

GemArtline  268 

Gem  Presentation  Team  2.0  278 

electronic  Arts 

Deluxe  Paint  II  (Enhanced)  79 

Foresight  Resources 

DrafixCad  Ultra  231 

Beneric  Software 

Basic  Home  Oesign:Symbols  .30 

3D  Drafting  For  PC  198 

CAD  50   285 

Auto  Convert  5.0  58 

Lvl  3  W/ Dot  Plot  208 


Lotus  Corp. 

Freelance  Plus  3.01  329 

Mathsoti 

Iulathcad2.5  305 

NEC  Home  Electronics 

Clip  Art  3D  CD  ROM  258 

Image  Folio  CD  ROM  249 

Photo  Gallery  CD  ROM  258 

PC  Publishing 

Impress  2.0  68 

Power  Up 

Express  Publisher  2.0  85 

Spinnaker 

Pfs;  First  Publisher  3.0  85 

Software  Publishing 

Harvard  Graphics  2.3  299 

Symsoft  Corp. 

Hot  Shot  Graphics  149 

T  Maker 

Christian  Images/Vi/indows  ....  44 

Clicit  Art  Business  Images  45 

Click  Art  Holidays  45 

Clickart  Business  Cartoons  41 

Clickart  Eps  Business  Art  79 

Eps  Illustrations  84 

Holiday  Images/Windows  44 

Personal  Graphics/Windows  ..44 

Publications/Windows  44 

TImeworks 

Publish  It!  1.2  131 

Publish  It!  Lite  35 

Wordperieet  Corporation 

Drawperfect  1.1  268 

Xerox 

Gray  F/X  304 

Zenographlcs,  lae. 

Pixie  2.0  164 

ZSoft 

Pc  Paintbrush  IV  Plus  110 


PuUistier's 
Powerpadc 

Powerpack  provides 
custom  screen  fofits 
and  true  WYSISYG 
capability  for  all 
Windows  applications. 
Powerpack  can  be 
scaled  from  4  to  500 
point;  "on-ttie-fty" 
and  includes  30 
typefaces  from  three 
families.  It  supports 
over  350  printers. 
Best  of  all,  there  are 
no  additional 
hardware  or 
memory 
requirements. 

Power  Pack  $44 


-  We  accept  all  major  credit  cards,  and  wtre  Iranslar. 

-  Your  credtf  caitl  wil  not  t>e  charged  unM  order  ships 

-  PC's  accepted  subfect  lo  credit  approval 

-  No  sales  tax  (except  WA  residents  8  2'o| 

-  We  reserve  the  right  lo  limit  quantities 

■  Pnces.  terms,  and  product  availabiliry  subfoct  to  chaf>ge  without  rxXice 

•  AJl  products  covered  t>y  a  1 20  day  limled  warranty  in  addition  lo  manutacturer's 
warranty  Defective  scrfTware  replaced  inmedialety  Hardware  replaced  or 
repaired  at  our  discretion 

•  Airborne  Express  ovemighi  delivery  add  $6  per  order  (up  lo  7  bs  ,  add  S1  each 
additional  pourtd),  Alaska  and  Hawaii  iryriuded 

-UPSGiQuncltNppingSdlnooniinenial  US  COO  orders  add  S5  per  order 

•  Mamaltonal  orttors  pay  actual  shipping  and  handing 

•  Orders  placad  by  9:00pm  Eastern  Time.  6:00pm  Pacific  Time  (weekdays!  for  "in 
slock'  items,  ship  same  day  (barnr>g  system  failure,  etc  ) 

18005  NE  68Ui  Street,  Suite  A110.  Redmond.  WA  98052 
Outside  U.S.  (206)  883-3088  •  Fax  (206)  881-3421 


The  MacZtone  and  Adobe  vuill  help 
you  create  type  vuiOi  character 

•dociScript 

Garamond 

^Joudy 

^^ouvenir 
Futura 

Aachan 

W, 


Adobe  Type  Libraries 

Adobe  Is  dedicated  to  the  proposition  ttiat  the 
better  your  printed  communications  look,  the 
better  you  look.  Now  there  are  only  a  few  good 
ways  to  produce  electronic  type.  We  believe, 
and  most  of  the  Industry  agrees,  that  Adobe  has 
hit  upon  the  best.  At  the  MacZone  we  believe  in 
Adobe  and  so  carry  all  their  typefaces. 
Type  fonts  are  platform  independent,  too. 
They're  available  for  IBI^,  IBM-compatible, 
Macintosh  and  NeXT  machines.  Now,  what 
kinds  of  faces  can  you  look  forward  to  using? 
Either  new,  original  designs,  crafted  at  Adobe 
by  their  very  own  type  experts,  or  faces  licensed 
from  the  original  type  foundries.  So  you  see, 
while  there  may  be  alternatives  to  the  Adobe 
Type  Library,  there  are  no  substitutes.  That's 
why  we  call  it  Type  With  Character. 

via  carry  over  190  dilfereni  font  families. 
Please  call  for  pricing 


ooDORNmvrs 


ADOBE  Type  Align 

Type  Align  for  Windows  is  a  powerful  desktop 
publishing  and  graphics  tool  for  manipulating  text.  It 
allows  you  to  stretch  any  text  font  to  fit  curves, 
spirals,  circles,  freehand  drawing  figures,  etc.  Very 
powerful,  and  very  versatile,  a  must  have  for  any 
design  or  graphics  person.  Mos/  have  Type  Manager 
to  work. 

ADOBE  Type  Align  $68 


Adobe  Type  Manager 

The  tool  that  automatically  makes  your  screen  and  printed 
text  clearer.  Easier  to  use  than  font  generation  software 
and  offers  more  sizes  and  styles  than  cartridge  products. 

Type  Manager  $58 


Fonts 


Adobe  Systems  Inc. 

Adobe  Postscript  Cartridge  299 

Adobe  Type  Cartridge  1  228 

Adobe  Type  Cartridge  2  228 

Aleeh 

Publ.  Power  Pak  for 
WordPerfect  and  Word  44 


Bitstream  Inc. 

Collections:  135 

Facelift /WordPerfect  5.1  58 

Headines  1-6  89 

Elite  Business  Apps 

25  Plus  Ctiansma  275 

Charisma  Fonts  75 


NEC  Home  Electronics 

Type  Gallery  Li  CO  ROM  258 

Type  Gallery  PS  CD  ROM  258 

Pacific  Data 

Outlines  1  For  Hp  Li  3  198 

Outlines  2  For  HpLj3  198 

PagePE  Postscript  Crlg  388 
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Cheetah  Gold  425 

Cheetah  Computer 
Systems,  7075  Flying 
Cloud  Dr..  Eden 
Prairie.  MN  55344; 
800-243-3824.612- 
943-8690. 
List  price  (tested 
configuration): 
$11,388. 
Memory  and 
processor  RAM 
cache:  8MB  70-ns.  SIMMs. 
Disit  drives  and  controller:  MIcropolis  14- 
ms.  320MB  ESDI:  Hyperstor  controller,  512K 
cache:  1 .2MB  and  1 .44MB  floppy  disk  drives. 
Display:  Micro  Labs  1,024  by  768  adapter 
with  1MB  RAM,  Panasonic  13-inch  monitor. 
Software:  DOS  4.01 ,  Windows  3.0  with 
mouse. 

CIRCLE  410  ON  READER  SERVICE  CARD 


importance  of  thi.s  BCM  lies  in  two  areas: 
First,  it  allows  concurrent  I/O  processing 
during  write  operations;  second,  within 
the  confines  of  the  BCM,  32-bit  opera- 
tions are  performed  and  then  parsed  out  in 
1 6-bit  or  8-bit  segments  as  the  bus  device 
requires. 

Also  indicative  of  the  Gold  425 's  rug- 
ged individualism  is  its  6-MHz  base  bus 
speed.  Cheetah  maintains  this  level  to 
accoinmodate  older  boards  and  cards  and 
claims  there  is  no  actual  difference  in  data 
acquisition  performance  between  6  MHz 
and  8  MHz. 

For  the  skeptical  among  us,  higher  bus 
speed  options  are  available,  but  here  too 
there  is  nothing  ordinary  about  the  Gold 
425.  Typically,  bus  speed  options  are 
mutually  exclusive;  by  rights  they  must 
be  because  it  is  impossible  to  operate 
separate  (and  different)  speeds  simultane- 
ously along  the  same  electrical  bus.  Chee- 
tah gets  around  this  by  allpwing  the  de- 
vice using  the  bus  to,  in  effect,  determine 
its  own  speed.  The  company  uses  another 
proprietary  technology,  which  it  calls  Hot 
Cycle  Architecture,  to  associate  a  given 
address  range  with  a  specific  I/O  speed 
and  apply  that  speed  when  the  I/O  address 
is  selected.  Each  card  plugged  into  the  bus 
has  a  unique  address,  and  the  Gold  425 
can  handle  up  to  four  I/O  addresses  run- 
ning at  anywhere  from  the  manufactur- 
ers' recommended  I/O  speed  up  to  the  full 
clock  speed  of  the  CPU.  The  BCM  takes 
care  of  determining  when  each  address 
can  use  the  bus. 


Despite  its  far-flung  capabilities,  the 
machine  sent  to  PC  Magazine  imple- 
mented only  the  6-MHz  I/O  speed.  This 
fact  may  not  be  apparent  from  the  above- 
average  processor  and  cached  disk  scores 
(it  was  the  only  ISA  machine  we  tested 
with  a  caching  controller  because  Chee- 
tah designed  it  to  be  used  with  this  card  at 
all  times),  but  it  is  painfully  obvious  in  the 
timed  video  test  results. 

With  all  of  this  advanced  technology, 
it  is  no  wonder  that  the  Gold  425  carries  a 
price  tag  as  good  as  its  name.  Unfortu- 
nately, compared  with  the  futuristic  archi- 
tecture of  its  machines.  Cheetah's  service 
policy  is  practically  paleolithic.  The  Gold 
425  carries  a  one-year  warranty  on  parts 
and  labor;  users  must  return  the  entire 
system  to  Cheetah  for  repair.  In  some 
ca.ses,  if  Cheetah  deems  you  qualified,  it 
will  cross-ship  you  replacement  parts. 
Considering  the  machine's  cost,  that  pol- 
icy should  not  be  acceptable.  Minimally, 
on-site  back-up  service — an  option  that 
even  discount  vendors  provide — should 
be  offered. 

If  your  applications  can  take  advan- 
tage of  the  performance  features  of  the 
Gold  425,  the  system  is  certainly  worth  its 
price.  But  the  service  policy  mismatched 
with  this  otherwise  premium  machine 
should  give  you  pause  before  you  decide 
to  make  a  commitment. 


CLUB  AMERICAN 
TECHNOLOGIES  INC. 

Club  486  Hawk  II 

by  John  R.  Ouain 

The  486  Hawk  11  is  Club's  25-MHz  ver- 
sion of  its  33-MHz  Hawk  IIITi,  which 
garnered  the  Editors'  Choice  nod  in  the 
February  1 2, 1 99 1 ,  issue  of  PC  Magazine. 
The  system  is  also  an  update  of  the  Club 
Hawk  II  we  reviewed  in  our  September 
1 1,  1990,  review  of  25-MHz  486s. 

With  this  system.  Club  AT  redesigned 
the  old  25-MHz  system's  ISA  mother- 
board and  repackaged  the  system  in  the 
spacious  tower  case  it  began  offering  with 
the  33-MHz  Club  Hawk  IIITi. 

Wisely,  the  company  has  not  attempted 
to  fix  what  isn't  broken.  We  were  pleased 
to  see  that  Club  offers  choice  components 
in  its  25-MHz  system,  even  though  we  did 
find  that  the  Hawk  II  didn't  compete  as 
well  as  its  33-MHz  sibling  in  this  round  of 


FACT  FILE 


Club  486  Hawk  It 

Club  American 
Technologies  Inc., 
3401  W.  Warren 
Ave.,  Fremont,  CA 
94539:415-683- 
6688. 

List  price  (tested 
configuration): 

$3,995. 
Memory  and 
processor  RAM 

cache:  8MB  70-ns. 
SIMMs,  64K  cache. 
Disk  drives  and  controller:  Maxtor  14-ms. 
338MB  ESDI,  Data  Technologies  controller, 
1 .2MB  floppy  disk  drive. 
Display:  Genesis  256K  1,024  by  768  adapter, 
Club  14-inch  monitor. 
Software:  DOS  4.01 ,  Wintows  3.0  with 
mouse. 
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PC  Magazine  Labs  tests.  Despite  its  re- 
spectable showing,  many  of  the  Hawk 
II 's  rivals  managed  to  exceed  its  perfor- 
mance. 

For  $3,995,  you'll  find  many  of  the 
same  components  and  parts  in  the  Hawk  II 
as  in  the  $5,170  Hawk  IIITi.  Club  AT's 
tower  case,  for  instance,  has  five  acces- 
sible half-height  drive  bays  for  floppy 
disk  or  tape  drives  and  two  full-height 
internal  bays  for  hard  disks.  The  338MB 
Maxtor  hard  disk  and  1 .2MB  TEAC  floppy 
disk  drive  in  our  test  system  enjoyed  the 
convenience  of  quick-release  drive  racks 
for  service  or  repair.  In  addition,  our  stan- 
dard configuration  came  with  8MB  of 
RAM.  DOS  4.01,  Windows  3.0,  a  serial 
Microsoft  mouse,  and  an  AMI  BIOS. 
Video  and  system  BIOS  shadowing  are 
included.  Beware,  though:  You  won't  be 
able  to  disable  this  feature,  which  may 
cause  problems  if  you  have  memory  con- 
flicts. 

The  Hawk  II's  Club  motherboard  has 
the  same  64K  of  20-nanosecond  discrete 
external  SRAM  cache  as  the  Hawk  IIITi. 
If  you  think  you  need  more,  the  cache  can 
be  expanded  to  256K,  but  increasing  the 
cache  in  this  case  may  deliver  diminish- 
ing returns.  In  our  processor  tests,  the 
Hawk  II  ran  with  the  very  top  machines. 
Club  also  has  maintained  the  IIITi 's  70- 
ns.  s|>eed  for  the  1MB  SIMMs  on  the 
Hawk  II's  system  board,  where  many 
vendors  have  fallen  back  to  80-ns.  RAM. 

Aside  from  a  slower  processor,  what 
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nents  that  earned  the  33-MHz  Club  Hawk  IIITi  an 
Editors'  Choice  (February  12,  1991)  keep  the 


Club  486  Hawk  II  In  good  standing  In  the  25-MHz  crowd.  Some  changes— arid  the  Improved 
performance  of  Its  competitors — kept  It  from  receiving  top  honors  on  our  tests  this  time 
around;  both  disk  and  video  test  results  were  slower  than  those  of  many  of  the  Club  model's 
speedy  competitors.  But  the  Hawk  II  still  flies  in  the  top  half  of  this  group. 


makes  the  Hawk  II  different  from  its  33- 
MHz  sibling?  Though  the  Hawk  II  uses 
the  same  Maxtor  hard  disk  as  the  Club 
Hawk  IIITi,  the  UltraStor  controller  card 
has  been  replaced  with  an  integrated 
floppy/hard  disk  ESDI  controller  from 
Data  Technologies.  It  contains  only  a 
32K  buffer — just  enough  to  run  with  the 
other  ISA  systems  in  this  review. 

The  video  subsystem  relies  on  the 
Genesis  Rainbow  4000  1,024-  by  768- 
pixel  card  armed  with  a  Tseng  Laborato- 
ries chip  set  and  256K  of  on-board  DRAM. 
It  placed  the  Hawk  II  in  the  middle  of  the 
pack.  CAD  users  should  also  note  that  the 
14-inch,  0.28-dot-pitch  monitor  that  Club 
includes  with  the  system  won't  make  full 
use  of  the  l,024-by-768  card:  The  moni- 
tor's maximum  noninterlaced  capacity  is 
800  by  600  pixels. 

CLEAN  LINES 

Club  AT  paid  close  attention  to  this  sys- 
tem's construction  and  assembly.  I/O 
connections  are  strung  off  the  mother- 
board to  cutouts  in  the  back  of  the  case  to 
save  the  machine  an  expansion  slot.  In 
addition,  the  ports  can  be  disabled  to 
accommodate  future  upgrades.  All  con- 
nections on  the  back  are  clearly  labeled, 
and  if  you  open  the  side  of  the  spacious 
metal  case  you'll  find  fans,  top  and  bot- 
tom, for  component-saving  ventilation. 
Moreover,  you  won't  find  any  dangling 
cables  or  connectors;  everything  is  neatly 
tucked  away  and  tied  down. 
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Club  AT  paid  close 
attention  to  the  Hawk 
ll's  construction  and 
assembly.  You  won't 
find  any  dangling 
cables;  everything  is 
neatly  tucked  away. 


There  are  only  a  couple  of  minor  ele- 
ments you  might  find  disappointing.  The 
first  is  the  Hawk  11 's  AT-style  keyboard, 
which  has  almost  no  travel  or  life  in  its 
keys.  Currently,  it's  the  only  101 -key 
keyboard  that  the  vendor  offers,  so  you 
may  want  to  make  an  extra  cash  outlay  for 
another  keyboard. 

The  second  note  to  keep  in  mind  is  that 
Club  no  longer  has  a  toll-free  technical 
support  line.  In  its  favor,  the  Club  Hawk  II 
comes  with  logically  organized  system 
documentation,  standard  one-year  parts- 
and-labor  coverage,  and  on-site  service 
supplied  through  GE.  But  the  FCC  Class 
B  certification  should  also  bolster  user 
confidence,  especially  since  only  three 


sub-$5,000  systems  in  this  roundup  have 
this  distinction. 

Despite  continuing  price  declines,  a 
comparably  outfitted  33-MHz  486  sys- 
tem from  Club  will  still  cost  you  around 
$1,200  more  than  the  25-MHz  model 
reviewed  here.  For  most  applications,  we 
think  that's  too  much  to  ask  for  the  small 
boost  in  performance  you'll  get  out  of  the 
faster  486.  If  you  must  save  money,  you 
can  reduce  your  exposure  by  $800  and 
pick  up  the  company's  386/33  system. 


COMPUTER  MARKET  PLACE  INC. 

Ultra  486 

by  John  R.  Quain 


If  you're  the  sort  of  person  who  has  the 
patience  to  read  the  ingredients  lists  on  ce- 
real boxes,  you're  probably  also  the  type 
of  person  who  wants  to  know  exactly 
what  components  go  into  your  computer. 
Pennsylvania  mail-order  vendor  Com- 
puter Market  Place  caters  to  just  such 
fastidious  personalities  by  allowing  the 
buyer  to  decide  what's  installed  in  indi- 
vidual machines.  Not  only  will  CMP  give 
you  a  very  competitive  price,  but  you'll 
get  exactly  the  components  you  want. 

Computer  Market  Place  will  deliver  a 
25-MHz  486  system  that  conforms  to  PC 
Magazine' standard  configuration  for  a 
mere  $3,976.  The  system  we  tested  ar- 
rived in  an  enhanced  tower  case  and  in- 
cluded 8MB  RAM,  a  208MB  IDE  Seagate 
hard  disk,  both  a  TEAC  1.2MB  and  a 
1.44MB  floppy  disk  drive,  a  Super  VGA 
adapter,  and  a  14-inch  monitor.  It  was 
priced  at  $4,449,  making  it  one  of  the  most 
reasonable  486s  in  this  roundup. 

GIVE  AND  TAKE 

However,  you  have  to  give  up  something 
for  such  price  competitiveness  and  pick- 
and-choose  advantages.  The  accompany- 
ing documentation,  for  example,  consists 
of  only  the  technical  manuals,  and  the 
Cache  Computers  motherboard  (which 
contains  an  OPTi  chip  set  that  allows  you 
to  switch  bus  speeds  from  8.3  MHz  to  6.3 
MHz  or  1 2.5  MHz)  cannot  accommodate 
a  Weitek  4167  coprocessor.  Consequently, 
those  considering  a  486  machine  for  CAD 
applications  requiring  Weitek  assistance 
will  be  disappointed.  Moreover,  if  you 
need  a  speedy  file  server,  you  won't  ex- 
actly be  knocked  off  your  network  man- 
ager's chair  by  unsurpassed  speed. 
The  Ultra  486  turned  in  about  average 


Tune's  up. 


You  scored  perfectly.  Because  Intel  is  the  world's 
leader  in  microprocessor  design  and  development. 
It's  also  the  company  that  intrcxluced  the  first  micro- 
processor And  when  it  comes  to  investing  money 
into  the  technology,  Intel  is  first  again.  Giving  you 
the  assurance  that  with  an  Intel  microprocessor 
inside  your  computer,  you'll  have  the  power  and  com- 
patibility to  take  you  into  the  future. 

Intel486,  lntel3H6,  anil  lntcl386SX  arc  iraileninrk>  of  ihe  IntL-i  CorpDraiion.  ©1991  Inicl  Cor|X)ratii)n.  All  rixlilN  rL-scrvcd. 
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So  if  you  want  all  that  working  for  you,  make 
sure  the  386SX,  386  or  486  computer  you  choose  has 
the  first  name  in  microprocessors  inside.  Intel. 

Inter 

The  Computer  Inside: 


Before  you  run  out  and  spend  five  or  six 
thousand  dollars  for  a  386SX  notebook 
PC,  we  seriously  suggest  you  take  a  close 
look  at  Samsung. 

We've  just  introduced  the  NoteMaster' 
386S/16.  It  has  the  features  of  a  Compaq 
notebook  PC  for  about  half  the  price. 

NoteMaster  has  a  better  screen,  a  more 
responsive  keyboard  and  can  be  upgraded 
with  a  coprocessor,  modem  or  more  mem- 
ory without  even  opening  up  the  case.  It's 
also  slimmer  and  lighter  than  Compaq. 
And  it  comes  with  our  toll-free  customer 
service  hotline  so  you  get  answers  directly 
from  our  product  experts.  As  one  of  the 
world's  largest  manufacturers,  we  make 
most  of  our  own  components,  so  you  real- 
ize considerable  savings  with  superior 
quedity  control. 

Call  1-800-624-8999,  extension  85  for 
more  information  or  the  name  of  your 
nearest  dealer. 

You'll  discover  you  can  own  the  best 
without  paying  the  most. 


Samsung 

NoteMaster  Saesne 

Compaq  LTE 
386/20 

Processor 

16MHz 386SX 

20MHz386SX 

Dimensions 

8^"xll'x2.1' 
7  lbs. 

8^'xirx2.2" 
75  lbs. 

Display 

VGA  Sidelit  CCFT 
Paper  White  VGA  LCD 
256KB  Video  RAM 
64  grey  shades  support 

VGA  Edgelit  LCD 
16  grey  shades  support 

Keyboard 

Standard  ATampatible 
3mm  key  travel  depth 

Enhancnl  keyboard 
2.5mm  key  travel  depth 

Memory 

1MB  expandable 
to  5MB 

2  MB  expandable 
to  10MB 

Software  Incl.  Laplinklll 
MS-DOS 
Windows  3.0 

Not  aimlable 

Support 

Tbil-free 800  number 
On-line  modem  support 

Not  available 

Price 

20MB  $3999 
40  MB- $4499 

30MB- $6499 
60  MB  $6999 

eR  SAMSUNG 

Electnxiics 

Technology  that  works  for  life. 


E 


EXPQ 


See  us  at 
Booth  Number 
5309 


Lower  your  budget 
not  your 
expectations. 


in  ^      n      h  iiiiiiii  ^ 
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All  brand  and  product  names  are  Thidemarks  or  Registered  Thidemarks  of  their  respectwe  companies  Copyright  1991  Samsung  In/ormatiun  Systems  America,  Inc. 
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FACT  FILE 


COMPUTERS 


25-MHz  486  PCs 


Ultra  486 

Computer  Market 
Place  Inc.,  450  Pkwy. 
#202,  Broomall.  PA 
19008;  800-545-7397, 
215-359-0750. 
List  price  (tested 
configuration): 
$4,449. 
Memory  and 
processor  RAM 
cache:  8MB  70-ns. 
SIMMs,  128K  cache. 

Disk  drives  and  controller:  Seagate  15-ms. 
208MB  IDE,  1.2MB  and  1.44MB  floppy  disk 
drives. 

Display:  Orchid  ProDesigner  II  Super  VGA 
adapter  with  1MB  RAM,  NEC  14-Inch  monitor. 
Software:  DOS  4.01. 


CIRCLE  412  ON  READER  SERVICE  CARD 

performance  overall.  The  128K  of  30- 
nanosecond  RAM  cache  helped  the  pro- 
ces.sor  keep  up  with  this  group  but  pro- 
vided no  significant  gains.  Our  tests  did 
turn  in  good  Conventional  Memory 
scores — mainly  attributable  to  the  70-ns. 
SIMMs.  Video  scores,  as  one  might  ex- 
pect, benefited  from  the  Ultra''  Orchid 
Prodesigner  II  Super  VGA  card:  le  Ultra 
486  tied  for  third  in  this  group. 

If  price  is  your  main  con-  leration, 
however,  the  Ultra  486  will  si  sfy  most 
requirements.  The  tower  case  of  the  sys- 
tem we  tested  had  a  total  of  four  half- 


height  drive  bays  (all  accessible)  and  one 
internal  full-height  drive  bay.  The  moth- 
erboard allows  for  16MB  of  RAM  and 
sports  five  open  expansion  slots.  The  Ultra 
was  solidly  constructed;  bolted  to  its 
chassis  was  a  220-watt  PC  Power  & 
Cooling  uninterruptible  power  supply  that 
gave  added  reassurance.  PC  Power  & 
Cooling  claims  5  to  10  minutes  of  task 
completion  time  for  that  UPS  after  the 
rest  of  your  equipment  succumbs  to  power 
outages — a  plus,  particularly  in  the  server 
environment. 

EXTENSIVE  OPTIONS 

Of  particular  interest  from  Computer 
Market  Place's  extensive  price  and  op- 
tions list  is  the  1 30-key  Focus  keyboard 
that  arrived  with  our  system.  The  key- 
board features  a  built-in  calculator  with 
an  8-digit  LCD  panel,  duplicate  function 
keys  along  the  side  and  the  top,  and  a 
turbo  key. 

And  that's  just  an  inkling  of  the  options 
available.  If  you  start  to  compare  systems, 
an  identically  configured  Computer  Mar- 
ket Place  33-MHz  386  (in  PC  Magazine's 
standard  configuration)  is  $3,291,  and  a 
33-MHz  486  model  is  $4,399.  For  a  sig- 
nificant improvement  in  proces.sor 
speed — as  much  as  25  percent — the  33- 
MHz  486  model  is  worth  considering  over 
the  25-MHz  model.  But  if  you  feel  reces- 
sional budget  constraints,  the  386  offer- 
ing is  definitely  a  deal. 

In  an  effort  to  assuage  buyer's  fears  of 


ULTRA  486 


In  Short:  The  Ultra  486  turned  in  average  per- 
formance. The  128K  of  30-ns.  RAM  cache  pro- 
vided no  significant  gains,  though  tfie  ISA  ma- 
chine, with  its  70-ns.  RAM,  did  turn  In  a  good  memory  test  score.  The  video  score  excelled, 
thanks  to  the  Orchid  ProDesigner  II  card.  A  mail-order  outfit,  Computer  Market  Place  offers 
some  attractive  options  for  the  buyer  who  l^nows  what  should  go  into  a  PC.  But  if  you  need 
extensive  documentation  and  some  hand-holding,  you  probably  won't  be  comfortable. 


ordering  by  mail.  Computer  Market  Place 
gives  you  a  60-day  money-back  guaran- 
tee. The  company  also  provides  a  two- 
year  parts-and-labor  warranty  on  the 
memory  and  motherboard,  with  one-year 
coverage  on  the  rest  of  the  system.  There's 
no  on-site  service  available,  but  you  can 
reach  CMP  via  its  toll-free  telephone 
number,  backed  up  by  overnight  parts 
shipping.  All  in  all,  this  type  of  service 
makes  a  persuasive  argument  for  mail- 
order purchasing. 


CORAM  USA  INC. 

Copam  486/25  EISA 


by  Bill  O'Brien 


There  are  only  two  surprises  to  be  found  in 
the  Copam  486/25  EISA  computer.  While 
those  two  alone  might  make  it  worth  its 
price  of  admission,  you'll  need  to  deter- 
mine just  what  Copam  plans  for  this  high- 
performance  machine  before  you  decide 
to  pay  the  not-inconsiderable  entry  fee. 

At  $8,779  (including  a  200MB  hard 
disk),  this  EISA  computer  is  certainly  not 
the  most  expensive  in  the  group,  but  it  can 
hardly  masquerade  as  anything  but  a  high- 
ticket  item.  Granted,  the  $9,279  machine 
we  tested  performed  extremely  well  in 
our  tests,  and  the  price  includes  premium 
components— 8MB  of  RAM,  a  380MB 
ESDI  hard  disk  mated  to  a  Mylex  bus- 
mastering  controller  (with  an  on-board 
processor  and  1MB  ofcache),andaSuper 
VGA  system.  However,  it  also  lacks  a  few 
important  components. 

While  it's  positioned  as  a  medium- 
sized  network  server,  the  system  lacks 
any  secondary  processor  RAM  cache.  For 
single-user  DOS  environments,  the  pri- 
mary 8K  of  cache  in  the  80486  would  be 
acceptable  even  though  32K  of  secondary 
cache  would  be  preferable.  But  under  the 
high  processor  and  RAM  demands  of 
networking,  some  secondary  cache  is 
beneficial,  and  there's  none  to  be  found 
here. 

TOWER... OR  SIDEWAYS  DESKTOP? 

Likewise,  the  Copam  tower  enclosure  is 
no  more  than  a  standard  AT  box  turned  on 
its  side.  The  design  of  the  box  accounts  for 
two  banks  of  adjacent  half-height  drives: 
three  in  one  bank  and  two  in  the  other. 
Remove  one  half-height  bay  for  the  single 
floppy  disk  installed  and  one  full-height 
bay  for  the  380MB  hard  disk,  and  what's 
left  is  hardly  sufficient  for  the  tape  drive 
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Set  yourself  fi 


1990  World  Class  Award  for 
Best  Mail-Order  Company 


PCU*iU.D 


1990 
WOtlD  CLASS 
AWAID 


□  3Va"  format  availabl«  honn  u«.  Specify  wtien 
ordMing. 

@  package  Include*  both  SV4"  and  Vh"  disks. 
IB  3V2"  format  available  from  manufacturer  by 
request.  Call  u*  for  details. 

CP— copy-protected;  NCP— not  copy-protected 

Thtlour-dlgltnumbtrntxt  to  0»ch  product  lMth0 
pmduct'a  ITEM  NlMBeR.  PIMM  mhr  to  ttU* 
number  whon  ordaring.  Thank  you. 

SOFTWARE 

We  only  carry  the  latest  versions  o(  products.  Version 
numbers  in  our  ads  are  current  at  press  time. 
Products  listed  here  in  red  are  Microsoft  Windows 
Applications 


7547 
9623 
9874 

7928 
8367 
7392 


8000 

1332 

5104 

1214 

9621 

4450 

7384 

9436 
9435 


Adobe  Systems  ...  NCP 

SAdobe  Type  Manager  1  1  for  Windows  $65 
BAdobe  TypeAlign  1  0  for  Windows  69 
B  Adobe  TypeAlign  1  0  for  Windows  &  Adobe 
Type  Manager  11  for  Windows  BurKlle  .  125 

HAdobe  Plus  Pack   129 

HATM  &  Plus  Pack  Bundle   189 

BAdobe  PostScript  Cartridge  319 

(Entire  Adobe  Type  Library,  from  1  to  210 
is  available.  Call  for  more  informatior).) 
AMus  ...  NCP 

□Persuasion  1  0  for  Windows-  339 

nPageMaker4  0    499 

Alpha  Software  ...  NCP 

BAIpha  Four  1.1   319. 

Application  1tehnk)ues  ...  NCP 

BPizazz  Plus  2.0  

>  Picture  Eze  1  0  for  Windows  99 

Ashton-IMe  ...  NCP 

□dSASEIV  1.1   499. 

Asymetrix  ...  NCP 

[•  Toolbook  1  0  for  Windows  309 

Atech  Software  ...  NCP 

LPublisher's  Powerpak  1 .2  for  Windows .  49 
□Publisher  s  Powerpak  2.1  for  WordPerfect 
&  Microsoft  Word  49 


Adobe  Systems  ...  NG* 

9874  l^Adobe  Tyf^Ah^i  i:  ami  ATM  1. 1  for 
WitdM^  fiun^fe-TypcAlign  provides  customized 
text-manipulation  with  mixed  typefaces,  styles  & 
sizes.  ATM  cleans  up  the  jagged  or  stick  figure 
type.  ATM  includes  13  scaleable  fonts .  $125. 


6006 
7336 

9885 

9786 

7568 
6040 
7569 
8883 


1447 
9039 

6242 
9695 
1514 
7356 
1524 
9635 


Avery  ...  NCP 

/Laser  and  Dot  Matrix  /abe/s  available 

Call  with  Avery  part  numt>er 

HLabel  Pro  10  ("Laser;  $49 

HLabel  Pro  1  0  for  Dot  Matrix  49. 

Berkeley  Systems  ...  NCP 

SAtler  Dark  1  0  for  Windows  29 

Better  Software  ...  NCP 

□Switch-It  3.23    55. 

BKatraam  ...  NCP 

BFaceLift  1. 0  for  Windows  2. x/3  0  59 
BFaceLift1.0forWordPer1ect5.0/5  1  ...  59. 

□Companion  Value  Pack  1.0   125. 

HType  City  Cartndge  wrth  Deli   259. 

BTypeface  Packages  each  89. 

Bloc  Publishing  ...  NCP 

BFormTool  Gold  3.0  55. 

B3-D  CHARTS  To  Go!  1.0  59. 

Borland  International  ...  NCP 

BQuattro  Pro  3.0    339. 

□Borland'sC*  +  2.0   339. 

BParadox3.5    529. 

□Pascal  Pro  r2r>d  Edifion;   209. 

□SideKick2.0  65. 

HObiect  Vision  10  call 


Bitstream  ...  NOP 

8883  Ivfe  G/v'-New  high-speed  type  cartridge 
system  for  HP  Laserjet  II.  IIP  &  111  -  entirely  new 
text  &  headline  faces  with  Witxlcfws  screen  fonts. 
Expands  with  add-on  cards.  Innocent's  Guide 
to  Type  &  $99  Dell  card  included  free  .  $259. 


Broderbund  ...  NCP 

9831     □BannerMania  27. 

1416     BNewPnnt  Shop  Companion  33. 

1434    BNew  Print  Shop  39. 

7288  EPrompt  2  0  for  Windows  ffromAxess)  79. 

7289  KDragnel  2  1  for  Windows  CfromAxess;  89. 
Brown-WSgh  ...  NCP 

8579    BMIcrotxigic  More  Fonts  2.0  75. 

ButtonWare  ...  NCP 
6419    EPC-File5.01  89. 

Caere  ...  NCP 

6004    BOmnipage  386  3  0    489. 

8933    BOmnipage  Professional  1.0    699. 

Central  Point  ...  NCP 

5039    □PC  Tools  7.0   115. 

8114  BBackup  7  0  fOOS  and  W/ndows;  84 
9751    EAntiVirusl.0  84. 

Ctteckfree  Corporation  ...  NCP 
6360    HCheckfree   19. 

Chronologic  Corporation  ...  NCP 
8849    BInstanI  Recall  1.2  64. 

CompuServe 
7546    HDOS  Membership  Kit  1 .2  23. 

Concentric  Data  Systems  ...  NCP 
6575    BR  &  R  Relational  Report  Writer  4.0.  .,  .  159. 

Corel  Systems  ...  NCP 
5506    nCorelDRAWi  2  0    389, 

Data  Storm  ...  NCP 
4798    BPROCOMM  PLUS  2.0  69. 

OCA  ...  NCP 
5611     □Crosstalk  for  Windows  1.1   125. 


Digital  Research  ...  NCP 

9694  aDR  DOS  Ui>griuk  to  5.0-For  any 
version  of  any  DOS.  Easily  instaUs,  worb 
with  all  software  and  files.  Inaeases  286/386 
RAM  availability  to  over  620K   $77. 


Delrlna  Technology  ...  NCP 

4325    □PerFORM  2  1  95. 

7351     WPerFORMPRO  1  0  for  Windows 

(limited  time)  129. 

OlglUI  Reaearch  ...  NCP 

8288    BDRDOS5.0   145. 

9694    □DR  DOS  Upgrade  to  5.0  ffrom  any 

DOS  versior))  77. 

DMA  ...  NCP 
8378    □PC  Anywhere  IV  4  03    105. 

Fifth  Generation  Systems  ...  NCP 

7725    BDirect  Access  5.0  65. 

3950    HFastback  Plus  2.1  119. 

FormWorx  ...  NCP 

5810    nFormWorx  wrth  Fill  &  File  2.5  85. 

7311     BForm  Publisher  for  Windows  1.2  139. 

FntSoflware  ...  NCP 
6188     HFoxPro  1  02    459. 

Funk  Software  ...  NCP 

7380    BPD  Queue  1 .0  (print spooler)  59. 

2228    BSideways3.3  59. 

9488    BSideways&PD  Queue  85. 

Qeoworfcs  ...  NCP 
8789    BEnsemblelO   129. 

Gibson  Research  ...  NCP 
9832    BSpinRite  II  2  0    64. 

Great  American  Software  ...  NCP 
9827    EBusiness  Pack  fMoneyManen  2.0 

&  Payroll  2.0)  99. 

4880    GOne  Write  Plus  Acct  Sys  2  06  189. 


G>rel  Systems  ...  NCP 

55%  -( crclfmr .:  J-Thc  PC  graphics 
software  that's  fast,  fun  and  powerful 
CorelDRAW!  2.0  now  comes  with  more 
drawing  power,  more  type  control,  and  more 
value...and  it's  still  easy  to  use   $389. 


Ci 


with  more 


Inner  Media,  Inc.  ...  NCP 

8S40i»itt-fckvV.-C'' '   '-'        '••-A  unique 
solution  to  the  crowded  windowing  screen. 
By  spreading  out  your  applications  over  a 
super  sized  desktop,  your  monitor  becomes 
a  viewport  over  the  expanded  desktop  . .  $69. 


Insight  R«Murc«  ...  NCP 

8851    DKO-Pilot  for  WordPerfect  5.1  $55. 

IntuK  ...  NCP 
2426    HQuicken4.0  39. 

Iwgofi  ...  NCP 
7478    BFontSpace  2.0  59. 

LsMrOo  ...  NCP 
7635    nGoScript  Plus  3.0   189. 

UwerToola  ...  NCP 
6882    SPrintCache  2.3  99. 

Lord  Publishing  ...  NCP 
5191     BRonstadt's  Financials  1 .02    75. 

Lotus  ...  NCP 

54.17    □1-2-3  3.1    429. 

5653    D^■^■3  2.2    349. 

5134    SMage«an2.0   109. 

4131     BAgenda2.0   299. 

MECA  ...  NCP 
2798    DManaging  Your  Money  7.0   139. 

Micro  Logic  ...  NCP 
6767   BInfo  Select  1.1  95. 

Microcom  ...  NCP 

7649    BVirexPCI.I  79. 

6234    □CarbonCopy  Plus  5.2   119. 


H«yM  ...  NCP 

7983 

BSmartcom  Exec  2.0  

79. 

9639 

BLANstep  1  0  

349. 

hoc  Computer  Corporation  ...  NCP 

8974 

[•Jcon  Designer  10  

35 

7389 

BWindows  Express  3  0  

52 

7383 

[•!  First  Apps  10   

52 

Hsiix  Software  ...  NCP 

9627 

BNetroom  1 . 1  (single  user)  

52. 

9626 

BNetroom  1 .1 C4  user)  

95. 

9625 

BNetroom  (10  user)  

159. 

9628 

BHeadroom  2.0  

65. 

HIigraeve  ...  NCP 

2323 

BHyp€rACCESS/5  2.0rOOS&OS/2J.  . 

115. 

individual  Software  ...  NCP 

6222 

BResume  Maker  1.3  

29. 

Inner  Media,  inc.  ...  NCP 

8846 

[•  Wide  Angle  1  0  lor  Windows  

69 

Inset  Systems  ...  NCP 

7298 

BHiJaak2.0  

99. 

7300 

BInset  Plus  HiJaak  

125. 

Insight  Development  ...  NCP 

8320 

BPrinTools  1 .0  

85 

Inset  Systems  ...  NCP 

7298          .J.J'-Capture  screens  &  convert 
graphics  files  with  Hijaak  release  2.0.  New 
Features  include  5K  pop-up  window,  many 
new  raster  &  vector  formats  and  support  for 
more  than  16  Group  3  fax  devices  $99. 


Reality  Technologies  ...  NOP 

6572  B  WtahhBuilder  by  Money  Marine  i.  1- 
Save  &  invest  wisely  Set  financial  goals  & 
achieve  them.  Plan  for  retirement,  a  child's 
education,  a  home.  Optimize  your  portfolio  & 
track  all  of  your  investments  $99. 


Microiytics  ...  NCP 

9636 

BStrunk  &  White  Elements  o<  Style 

35. 

7931 

□Random  House  Encyclopedia  

Microsoft  ...  NCP 

68. 

2894 

□QuickBasic  4.5  

69. 

7010 

□Windows  3.0  

99. 

7388 

BProject  1  0  lor  Windows  

459 

7882 

□  Productivity  Pack  1  0  for  Windows  .  . 

45 

2904 

□Works  2.0  

99. 

2901 

□Word  5.5  

209. 

7387 

BPowerPoint  2  0  for  Windows  

329 

6195 

B  Word  1  1  for  Windows  

329 

2856 

BExcel  3.0  lor  Windows  

329 

8137 

BOffice  for  Windows  (include  Excel, 

Word  for  Wmdows,  and  PcmerPoint)  . 

.  659 

2853 

BC  Compiler  6.0  

.1?9 

1-800/243-8088 


850M 


PC  Connection 

  6  Mill  Street 

Marlow,  NH  03456 
SALES  603/446-7721  FAX  603/446-7791 


Microsoft  ...  NCP 

8137  isJO//n.(:  \or  U  im^cun-A  bundle  of  Word 
for  Windows,  PowerPoint  for  Windows.  &  the 
new  version  of  Excel  for  Windows  make  up  a 
powerful  combination  for  the  serious  Windows 


user  in  one  convenient  package   $659. 


Muttlsoft  ...  NCP 

4925    BPC-Kwik  Power  Pak  2.0  75. 

NBI.inc.  ...  NCP 
9618    HLegacy  11    289. 

Nolo  Press  ...  NCP 

5122    BFor  The  Record  2.0  35. 

2982    BWillMaker4.0  39. 

OCR  Systems  ...  NCP 

9879    HReadRight  2.01    309. 

9878    RReadRight  3  0  for  Windows   309. 

PCQIotM  ...  NCP 

5902    □PC  Globe  4.0  39. 

5900    □PC  USA  2.0  39. 

Personlcs  ...  NCP 

9288    Laptop  Uttravision1.0f3'/i"on/)r)  49. 

4384    BUItravision  2.0  79. 

7048    BMonarch  1.0  319. 

PowerUp  ...  NCP 

7860  BCalendar  Creator  Plus  4.0  45. 

7861  BAddress  Book  Plus  3.0  49. 

7857  BUtjels  Unlimited  3.0  49. 

7858  BExpress  Publisher  2.0  89. 

Precision  Software  ...  NCP 

6600    SSuperbase  4  for  Windows  1.2   429. 

Quaiitas  ...  NCP 

7539    □386MAX5.1  75. 

7967    BlueMAXS.I  forPS/2f3'/4"onV;  85. 

Quarterdecic  ...  NCP 

6422    DORAM  1.0  54. 

3221     DExpanded  Memory  Mgr.  3865.1    65. 

3220    □DESQView2.3  85. 

4586    □DESQView386  2.3    145. 

QUE  Software  ...  NCP 
4155     BRightWrlter4.0  54. 

Reality  Ibchnoiogles  ...  NCP 

7891     BWealthStaner  1 .0  39. 

6572    BWealthBuiiderl.1  99. 

Reference  Software  ...  NCP 

4396    BGrammatik  IV  2.0  59. 

7483    .TGrammatik  for  Windows  2,0   59. 

Revolution  Software  ...  NCP 
4480    BVGA  Dimmer  3.0  Cscreen  saver;  29. 

Royfcore  ...  NCP 
8162    EABC  Flowcharter  1.1   189. 

Samna  ...  NCP 
5799    BAmiProl-?    309. 

Sttka  ...  NCP 
6675    □TOPS  Network  Bundle  3.0   159. 


3720    ?\a^rK3.i62A  (AppleTalk  network  card)  .  155. 


ha\e  the  chips 


Incredible  Accounting  Software!  t 


Teleware  ...  NCP 

9847A,Vfl  -Incredible 
Accounting  Sottware  fur  Windows.  M.Y.O.B. 
contains  full-featured  G/L,  A/R,  A/P,  inventory 
and  Card  file.  The  hottest  selling  program  for 
the  Mac  is  now  available  for  PC  users  .  $139. 


SofUogIc  Solutlona  ...  NCP 

3542    nSottware  Carousel  5.0  55. 

Softwara  Publishing  ...  NCP 

3496    DProfessional  Write  2.2   169. 

9638    ::ProlessionalWrile  Plus  1.0   175 

3482    DHarvard  Graphics  2.3    329. 

9490    BHarvard  GeoGraphics  269 

Software  Tool  works  ...  NCP 
9859    SWofd  lor  Word  (Windows  version)  47 

Solution  System*  ...  NCP 

7977    DBrief  3 ^  (Programmer's  Editor)   189. 

8915    DSourcerer's  Apprentice  1 .0    379. 

Splnnsksr  ...  NCP 

3478    □PFS:FirstChoice3.1   105. 

7604    SPLUS  for  Windows  10  289 

Symantsc  ...  NCP 

6397    HThe  Norlon  Backup  1.2   105. 

3146    EThe  Norton  Utilities  5.0   119. 

3425    □Q&A3  0   239 

7999    BNorton  Anti-Virus  10  89 

Systems  Compatibility  ...  NCP 

8215    BOutside  In  1  0  65. 

6564    DSoftware  Bridge  5.0  79. 

IMawar*  ...  NCP 
9847    BM  YO  B  lor  Windows   139 

TIMESLIPS  ...  NCP 

2987    DTimeslips  III  4.0   195. 

6994    DPercentEdge  1 .0  69. 

Timaworfcs  ...  NCP 
6253    BPublish-ltl  1.1   139. 


rimeslipsin  | 

TIMESLIPS  ...  NCP 

2987  □  Tmslti>s  Z//^.  J-Perfect  for  service 
professionals  (ie.  accountants,  lawyers,  etc.) 
who  need  to  track  &  bill  their  time. . , ,  $195. 
6yy4  OPmentEd^  /.t^-Calculates  mortgages, 
loans,  annuities,  present  values,  &  more . .  69. 


T/iMaker  ...  NCP 

CCiickAn  (EPS  and  Bitmap  available)  call 

Touchstone  Software  ...  NCP 
7420    BCheckltS.O  89. 

Tlweling  Software  ...  NCP 
5179    BLapLink  III  3.0  95. 

Vsntura  Software  (Xerox)  ...  NCP 
7796     BVentura  Publisher  for  Windows  3  0  569. 

WsstUke  Data  Corporation  ...  NCP 
7577    DPC  FullBak^  2.0  52. 

WordPerfect  Corporation  ...  NCP 

7781     BLetterPertect  1.0   129. 

3804    □WordPerfect  5.1    265. 

6685    BDrawPerfect  1  1    279. 

WordStar  international  ...  NCP 
6791     □  WordStar  Prof  6.0  219. 

XTREE  ...  NCP 
6161     aXTreeGold2  0    95, 

RECREATIONAL/EDUCATIONAL 

BroderburKi  ...  CP 

8068    BWhere  in  the  World  is  Camoon 

Sandiego  Deluxe  Edition  52. 

5851    BSimCity  33. 

8886    BSimEarth  45. 

Electronic  Arta  ...  NCP 
4534    BMavis  Beacon  Teaches  Typing  (CP)  35. 
7865    DPGAGolf  35. 


ATI  Technologies  ...  2  years 

9620  9M0eick  Afo<im-Combines  V.32  with 
V.42bis  data  compression,  allowing  simultane- 
ous transmission  and  reception  of  data  at  over 
28,400  bps.  Includes  front  panel  push-button 
controls   $499. 
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7881 
2858 
8270 

8129 
8136 


8146 
9466 
7972 

8235 

4659 
7372 

3467 

5231 
7564 


Harvard  Associates  ...  NCP 

BPC  Logo  3  0   59 

Microsoft  ...  NCP 

,  Entertainment  Pack  for  Windows  10  29 

□Right  Simulator  4.0  42. 

BAircraft  and  Scenery  Designer  1.0...  29. 
Mtorosoft  Press  (Books) 

Running  Windows  (2nd  Edition)  22 

Running  Microsoft  Excel    22. 

Penton  Overseas  ...  NCP 
(UVocabuLearn/ce  Levels  I  &  II  (French, 
Italian.  German.  Spanish.  Russian. 

Hebrew  and  Japanese)  each  35. 

Sierra  ...  CP 

BQuest  for  Glory  II   39 

□Space  Quest  IV  CVG-4;  39. 

□King's  Quest  V(VG/AJ  45. 

SirTech.  ...  CP 

□Bane  of  the  Cosmic  Forge  39. 

Software  Toolworks  ...  NCP 
BChessmaster  2100  fCP;  35 

□World  Atlas  42. 

Spectrum  Hotobyte  ...  NCP 

HTetris  22 

Stone  A  Associates  ...  NCP 

BPhonics  Plus  1,1  22. 

BYoung  l^ath  2.2  22. 


Toyogo  ...  NCP 

7676  SNemsts  Co  Master  Deluxe  4. 7-Chaos 
Manor  Users  Choice  Award  1990  (Byte  4/90). 
Unites  the  Co  playing  abilities  of  Go  Master, 
the  comer-opening  tutorial  Joseki's  Genius,  & 
die  life  &  death  consultant.  Tactical  Wizard  $88. 


SubLogIc  ...  NCP 

6190    DAir  Transport  Pilot  39. 

Toyogo  ...  NCP 

7844    ®Go  Junior  4.7  25. 

7674    BNemesis  Go  Master  4.7  41. 

7676    BNemesisGo  Master  Deluxe 4.7  88. 

1hie  BASIC,  i(K.  ...  NCP 

HKemeny/Kurtz  Math  Series  each  45. 

HARDWARE 

Warranties  listed  next  to  manufacturer. 

Acme/SAFE  Power  Systems  ...  2yeara 

6747    Safe400S   399. 

American  Power  ...  2  years 

7108    Smart  UPS  400    339. 

7105  Smart  UPS  600LS   469. 

6811    360SXfsfand-t)y  power  source;  219. 

7106  520SS  (stand  tiy  power  source)   329. 

AST  Research  ...  5  years 

1299    SixPakPlus384kC/S/P   179. 

8041    SixPak286  0k  99. 

ATI  Technologies  ...  2yeara 
9629    \/CAVJorxier  *  (256K  upgradable  to  512K)  }99. 

9619  8514/Ultra  Graphics  Card  (•5r2/grrBg.  VGA;  419. 

9620  9600etc/e  Modem   499. 

Boca  Research  ...  Syeara 

7001    BOCARAM/AT  PLUS  fO-8MegJ   119. 

7061     BOCARAM/XT  OK  (0-2  Meg,  UM4.0)  .  .  .  99. 

6998  I/O  Board  for  AT  59. 

6999  I/O  Board  for  MicroChannel  ^S/S/P;   109. 

8380  BasicVGAC256/<,  640x480)  69. 

8381  SuperVGA  (1  Meg.  1024  x  768)   145. 

Bravo  Communications  ...  2yeare 

7400    2  Position  Laser  Compatible  Switch  Box,  109. 

Brown- Wagh  ...  1  year 
8578    Creative  Labs  Sound  Blaster   159. 

Canon  ...  1  year 
7894    BJ-lOe  Printer  with  free  case  (4.61b.) . . .  349. 
7897    BubbleJet  Ink  Cartridge  fay- job;  23. 

9037  BJ-300  Printer  fSOco/umr?;   549. 

9038  BJ-330  Printer  f  736  co/umn;   649. 

9828    BubbleJetlnkCartndgeray-300&ay-330;  26. 

CH  Products  ...  1  year 

7801    FlightStick  w/Fatoon  49. 

8119    FlightSlick  w/Falcon  &  GameCard  III  79. 

7345    Rollermouse  (TracAba//;  serial .  85.  bus  .  99. 

CoStar  ...  lifetime 
6091    The  Organizer  Cmo6//e  storage  cart;  199. 
7453    The  Organizer  Jr  75. 

Curtis  ...  lifetime 

9756    Keyboard  Space  Saver  II KS-2  39. 

1708    Ruby-Plus  SPF-2  Plus  65. 

7358    Command  Center  89. 

Glass  Filter  Plus  ('spec/^'s/ze;  each  65. 


Ci 


to  expand  your  PC. 


ATI  Technologies  ...  2  years 

VCA  U^od«r+ -Offers  superior  performance, 
expandable  to  1  Mb  for  1024  x  768  with  256 
colors  and  72  Hz  support  in  all  modes. 

9629  VCA  «r+  wih  l5bK  $239. 

9624  VCA  Wondtr^  wiih^ilK  239. 


9875 
9876 
9877 

6901 


1906 
1904 
5183 
1930 
1917 
5184 

9031 
9032 
9870 
9034 

2307 
7391 
9884 

7976 
6582 
6754 

9492 
9491 

6421 
4696 
5119 
6420 
7880 
2346 
5336 
5342 
7782 
8778 
8901 
8903 

7385 
4750 
2372 
4121 


Cyrix  Corporation  ...  5y«ara 

MATH  COPROCESSORS 

83D87-25   379. 

83D87-33   459. 

83S87^6(SX  compatible)   249. 

DatodMk  ...  3 year* 

Switchboard   175. 

Epson  ...  2  year* 

We  are  an  authorized  Epson  Service  Center 

FX-850  (SO  col  .  264  cps.  9  pin)  call 

FX-1050Cr36co/.,264cps,  9 pin)  call 

LQ-510f80co/.,  ISOcps,  24 pin)  call 

LaeSO  (80  col  .  264  cps,  24  pin)  call 

Lai050  (736  CO/.,  264  cps.  24  pin)  call 

U-810r80co/.,  180cps,  9pin)   185. 

Hauppauge  Computer  ...  1  year 

20  MHz  386  Motherboard  for  PC   995. 

20  MHz  386  Motherboard  for  XT   995. 

25  MHz  386  Motherboard  for  AT   995. 

33  MHz  386  Motherboard  for  AT   1399. 

Hayes  ...  2  years 

Smartmodem  2400    349. 

Ultra  96  Modem   799. 

Pocket  Edition  2400   129. 

Hewlett-Packard  ...  1  year 

DeskJet  500  CwtfJ /nk  cartridge^   549. 

LaserJet  IIP  (with  toner)   949. 

LaserJet  III  (with  toner)   1699. 

Hitachi  ...  2yeara 

CM1483M  14"  SVGA  Monitor  (1024  x  768;  599. 
CM2(»5M20"SVGAMofiltDrC?280x  J024;i995. 
Intel  ...  5  years 

2400B  MNP  Internal  Modem   199. 

2400B  Internal  Modem   149. 

2400  Baud  External  Modem   179, 

2400EX  MNP  Modem   229. 

9600EX  Modem   549. 

Inboard  386/PC  with  1  Meg   495. 

Above  Board  Plus  8  2  Meg   549. 

Above  Board  Plus  8  I/O  2  Meg   569. 

SatisFAXtion  (fax  t)oard)   399. 

SatlsFAXtion  for  MicroChannel   449. 

Matched  Memory  2  Meg  (PS/2)  159 

Matched  Memory  4  Meg  (PS/2)   299. 

MATH  COPROCESSORS 

80287XL  C76  MHz  80286  CPU's)   199. 

80387SX('f6  MHz  80386SX  CPU's)  309. 

80387-20  C20  MHz  80386  CPU's;   399. 

80387-25^25  MHz  80386  CPU's;   499. 


Kensington  MIcroware  ...  lyear 

2582    Master  Piece  Plus  $99. 

7899    Expert  Mouse  ser/a/. .  119.  7900  bos. .  119. 

KaytronIc  ...  3  years 
4518    101  Plus  Keyboard  99 

Kraft  ...  Syeara 

5800    3  button  Thunder  Joystick  29. 

5813    Game  Card/Thunderstick  Bundle  55. 

7862    TopTrak  (Laptop  Trackball)  75. 

Logitech  ...  limited  lifetime 

6029    Trackman  seria/        85.  6028  bus.  . .  89 

7975    ScanMan256    319. 

8694    MouseMan  (serial)  69. 

9766    MouseMan  ^cord/tess;   139. 

Micron  Technology  ...  2yeara 
7595    2  Meg  Expansion  lor  HP 

LaserJet  IIP  or  III   129. 

7012    Memory  Upgrade  PS/2  70  •  2  Meg   149. 

MIcroaofI  ...  lifetime 
7597    Microsoft  Mouse  89. 

2897  Mouse  with  Paintbrush   105. 

2898  Mouse  with  Windows  3.0   149. 

MIcroSpeed  ...  lyear 

PC-TRAC  Trackball 

6007    ser»a/   75.  6008  bus  89. 

7271    Inport   79.  6330  PS/2   79. 


Hayes  ...  2  years 

9884  RxJea  EMm  i-JOO-Laptop  communications 
system  comes  complete  with  2400/1200/300  bps 
modem,  communiQtions  software,  telephone 
and  computer  cables,  and  carrying  case. 
Lightweight  and  needs  no  batteries  ...  $  129. 


Mouse  Systems  ...  llfMlme 

5997  Trackball  n  y/;  wrnfy;  seria/  .  65.  bus  69 
7878    PCMouselllfbusofsena/;  89. 

NEC  ...  2yeara 

4799    Multisync  2A        Mon/fty;   499. 

5085    Multisync  3D  Monitor   689. 

Orchid  Technologies  ...  4  years 
7863    ProDesigner  VGA  II  with  1  Meg   329. 

PC  Power  &  Cooling  ...  lyear 

REPLACEMENT  POWER  SUPPLIES 

3203    Turbo  Cool  200   149. 

7915     Turbo  Cool  300   165. 

3200  Silencer  150f84%jio(se  reduc/Zon;  115. 
7053    lnnerSource2210Cpowerbac/(up;  349. 

1-800/243-8088 


MMC 


PC  Connection 

  6  Mill  Street 

Marlow,  NH  03456 
SALES  603/446-7721  FAX  603/446-7791 


850M 


Pacific  Data  Products  ...  lifetime 

9833  PaatKPa^e  XL  for  HP  Liscrjn  IIP/IWIID- 
New!  High-speed  PostScnpt  emulation  cartridge 
&  accelerator  board.  Includes  Intel  i960  processor 
&  2  Mb  of  memory  for  output  up  to  8  times 
faster  tfian  stand-alone  cartndges  $799. 


Pacific  Data  Products  ...  lifetime 

6779  25  Cartridges  in  One!  (lor  LJ  It.  IIP  III)  .  .  275. 
8816    PacificType  (40  PostScript  Typefaces 

for  PacificPage  PE  4  0  users)   275. 

8975    Complete  Font  Library  ffo/- LJ///;   275. 

Memory  upgrade  for  LaserJet  IIP/Ill: 
7055    2  Meg   169    7759  4  Meg   279. 

Memory  upgrade  for  LaserJet  ll/IID: 

6838    2  Meg          249    6836  4  Meg   379. 

7158    PacificPage  PE  4  Of/b/- /.J //P////;   379. 

6834    PacificPage  with  free  2  Meg 

Memory  Board  (for  LaserJet  II)  379 

9833    PacificPage  XL  (includes  high  speed 

accelerator  board)   799, 

Practical  Peripherals  ...  5  yeara 

3100    1200  Baud  External  Modem  75. 

3103    2400  Baud  Internal  Modem   129. 

3102    2400  Baud  External  Modem   179 

8993  2400  Baud  Internal  Modem  (V.42  bis)  169 

8994  2400  Baud  External  Modem  (V.42 bis)  209 
4542    2400  Baud  Internal  Modem  lor  PS/2  ,  229 

8132    PM2400  Pocket  Modem   109 

7934    PM9600SA  Modem   489, 


The  Intel*  Malli  Cfll>iwe»or 

hclp!,^«;o"'i'™-' 

The  Intel"  MaUit-'o 
liclps  saw  >wi  tint 


Math  CoPiwewji-^ 

,  ;  HI  lime,  \ 


Intel  ...  5  years 

SOi87Math  QProasscrs-Cei  the  most  out  of 
your  80386  or  80386SX  system.  This  simple 
upgrade  speeds  up  the  performance  of  many 
spreadsheets,  database,  CAD,  graphics  and 
font  programs  see  line  listings. 


eOOPVtlKiHTPCCOWCCTlON.INC.ini  PCa>*CCTKHl>CTV»<)T)CRACOCX)NCH«flACTEi^AflEREQSTtnEOTHAl^^ 

Cli  aterial 


FiU  it  up! 


2286  30  Meg  Internal  Hard  Drive  Sr238R  MEMORY 

499.  (with  controller  and  cables,  65  ms)  $269. 

4554  40  Meg  Internal  HDST251-1  (28  ms)  . ..  269.  6556  256k  DRAM  Cf 00  ns.  sef  erf 9J  cal 

55.     4624  80  Meg  Internal  HD  4096  (28  ms)          599.  5510  1  Megx9SIMMs(80nanosecona!)  caH 

199.  TEAC  ...  lyMr  5746  1  Meg  Chips  (80  ns,  set  of  9J  call 

4670  1.44  Meg  Drive  tor  PC/XT  (3'/if';   79.  7813  256k  x  4  Chips  call 


Rtftoctlon  Ikchnology  ..  1  yMr 

7127    Private  Eye  (virtual  display)  J 

Ikrgus  ...  IIMInM 

4900    Lappac  2  Carrying  Case  (Horizontal)  . . . . 


6037    Premier  Leather  Carrying  Case  

TtMComplct*  PC  ...  2  yMr* 

8082    TheComplete  Half  Page  Scanner/400 

w/ReadRight  Personal  OCR  Software.  .  .  289. 

6797    TheComplete  Fax  Portable  319. 

5828    TheComplete  Communicator   449. 

9758    TheComplete  Flattjed  Scanner   995. 

9760    TheComplete  Page  Scanner  with  Calera's 

Word  Scan  619. 

Ibthlba  ...  1  yMr 

7322    T3200SXUptop(40Meg;  call 

9893  T2000SXNotetxx)k(40Meo;  call 

9894  T1200XEUptop(40/Weff;  call 

DIppLKa  ...  2yMrs 

6199  Isobar  4-6  (4  ouf/els,  6  ft.  cord!)  49. 

6200  Isobar  6-6  (6  ouftets,  6  ft.  cord)  59. 

9193    BC375(375WBaffery8ac/<up;  219. 

9312    BCASa(450W  Battery  Backup)   269. 

7889    BCl200(J200WL>4W88C/(i;p;   669. 

Vid«o7  ...  7yMra 

5883    1024iVGA(/nc/odes5)2kJ   199. 

4931    VRAM  II  VGA  512k   369. 

DRIVES 

CO  1!Mhf«o(ogy  ...  1  yMr 

8057    Porta-Drive  CD-ROM   649. 

8105  Installation  Kit  for  Standard  Bus  95. 

8106  lnslallatk>n  Kit  for  MicroChannel   249. 


Hauppauge  Computer  Works  ...  lyear 

9034  33  MHz  i&b  Motherboard  for  AI-Need  386 
powei;  performance,  and  compatibility?  Easily 
upgrade  your  PC,  XT,  AT  or  true  compatible 
with  the  NEW  Hauppauge  Motherboard. 


30  day  Money  Back  Guarantee  $1399. 


Connvr  Pariptwrala  ...  lyMr 

8875  CP3044  40  Meg  IDE  HD  (25  ms;   325. 

8874    CP3184  80  Meg  IDE  HD  (25  ms;   499. 

8876  CP3104  100  Meg  IDE  HD  (25  ms;   549. 

IOMEGA  ...  1  yMr 

5116     Bernoulli  II 44  Meg  Internal   829. 

7551    Bernoulli  II  Transportalsie  44  Meg   929. 

5113     44  Meg  Cartridge  Tripak(5'A';   269. 

2500    PC2B  Controller   209. 

Mountain  Computer  ...  2yMra 

2917    40-60  Meg  Internal  Tape  Drive   259. 

5500    83-152M  Internal  Tape  Drive   629. 

5190    DC2000  Pre-formatted  Cartridges.  .  .  ea.  35. 

6153    DC2120  Tape  Cartridge  (5 pacAj   149. 

Pacific  Rim  ...  1  y«ar 

5010    1.2  Meg  External  (tor  PS/2's;   215. 

6602    1.44  Meg  External  (for  PCZXr/AT)   239. 

Plua  Davalopment  ...  2yMra 

8304    Hardcard  II  XL  50  Meg  (9ms)   399. 

8287    Hardcard  II  XL  105  Meg  (9  ms;   689. 

Seagate  ...  lyMr 
2285    20  Meg  Internal  Hard  Drive  ST225 

(with  controller  and  cables,  65  ms)   249. 


4326    1.44  Meg  Drive  for  AT  P'A";  with  Bastech 


software  99. 

4951    720k  Drive  for  PC/XT  (3'/fe';  69. 

6951    1 .2  Meg  Drive  for  AT  (S'W)  89. 

DISKS/MEDIA 

Maxail  ...  Iltotlma 

2789  5V4'' MD2-D  360k  Disks  (0/y  to;   10. 

2790  5V4"  MD2-D  1 .2  Mb  Diskettes  (Oty.  10)  . .  15. 

2792  3V2"  DS/DD  720k  Diskettes  (Ofy  JO; . . . .  13. 

2793  3'fe"  DS/HD  1 .44Mb  Diskettes  (Oty.  10) . .  21 . 


Plus  Development  ...  2  years 

8304  Hardcard  II  XL  50  Meg  (9  msj-Add  a  super 
fast,  50  Mb  hard  drive  to  any  286/386  system. 
Anyone  can  install  in  just  minutes.  Takes  up 
only  one  16-bit  slot  $399. 


Canon  ...  1  year 

7894  BJ-iOe  Bubbkja  Primer-U^t  weight, 
excellent  print  quality  and  a  great  price  make 
this  4.6  lb.  printer  a  winner  Choice  of  black 


or  white.  Optional  sheet  feeder  $349. 


Sony  ...  Iltatlma 

3291    5V4''  DS/DD  360k  Disks  (Oty.  10)  9. 

3297  3V2"  DS/DD  720k  Diskettes  (Oty.  10)  ...  .  12. 

3298  3'/2"  DS/HD  1 .44Mb  Diskettes  (Oty.  10)  .  19. 

6148    3V2"DS/DD(3Pac/(;  29. 

6375    3'/2"  DS/HD  (3  Pack;  49. 

8185    QD  2040  Tape  Cartridge   19. 

3M  ...  IHaUma 

3943  DC  2000  Tape  Cartridge  20. 

6065    DC  2080  Tape  Cartridge  25. 

3944  DC  600  Tape  Cartridge  29. 

5679    DC  6150  Tape  Cartridge  29. 


OUR  POLICY 

•  We  accept  VISA  and  MASTERCARD  only 

•  No  surcharge  added  for  credit  card  orders. 

•  Vbur  card  is  not  charged  until  we  ship. 

•  If  we  must  ship  a  partial  order,  we  never  cheu^ge 
freight  on  the  shipment(s)  that  complete  the  order 
(in  the  U.S.). 

•  No  sales  tax,  except  Ohio  residents  (please  add 
app)licat>letax). 

•  All  U.S.  shipments  insured;  no  additional  charge. 

•  APO/FPO  orders  shipped  1  st  Oass  Mail. 

•  International  orders  U.S.  $250  minimum. 

•  Upon  receipt  and  approval,  personal  and  company 
cfiecks  dear  tf>e  same  day  for  immedistfe  shipment 
of  your  order. 

•  COD  max.  $1000.  Cash,  cashier's  check,  or  money 
order 

•  120  day  limited  warranty  on  all  products.  Defective 
software  replaced  immediately  Defective  hardware 
repaired  or  replaced  at  our  discretion.  All  items  subject 
to  availatjiMy.  Prices  and  promotions  subject  to  change 
without  notice. 

•  lb  order,  call  us  Monday  through  Friday  8:00  AM  to 
1 :00  AM,  or  Saturday  9:00  AM  to  5:30  PM.  Mxi  can 
can  our  business  offices  at  603/446-3383  Monday 
thrxxjgh  Friday  9:00  AM  to  5:30  PM. 


Practical  Peripherals  ...  5  years 

7934  PM9600SA  Afafcn-Practical  Peripherals 
does  it  again  by  making  communications 
a&xdable  with  dieir  newest  modem  featuring 
the  data  compression  &  error  correction  of 
9600bps  V.32&V.42bis  operation  ....  $489. 


SHIPPING 

Note:  Accounts  on  net  terms  pay  actual  shipping. 
Conttnantel  US: 

•  For  heavy  hardware  items  such  as  printers,  nranitors, 
Bernoulli  Boxes,  etc.  pay  actual  charges.  Call  for  UPS 
2nd-Day  &  Next-Day-Air 

•  For  all  obw  items,  add  $3  per  order  to  cover  UPS 
Shipping.  For  such  items,  we  automatically  use 
Airborne  Express  at  no  extra  charge  if  you  are  more 
than  2  days  from  us  by  UPS  ground. 

HawMH: 

•  For  monitors,  printers.  Bernoulli  Boxes,  computers, 
hard  drives,  and  power  backups,  actual  UPS  Blue 
charge  win  be  added.  For  all  otfier  items,  add  $3  per 
order 

Alaaka  and  outeMa  Contlr>antel  US: 

•  Call  603/446-7721  for  information. 


onservation; 


-  favorite  multiuser  environment. 
''(Or,  the  greening  of  Big  Blue.) 

It's  only  natural  that  you'd  find  some  serious 
environmental  awareness  here  in  the  pristine 
preserve  of  Marlow,  NH  (pop.  565).  After  all,  we  have 
some  pretty  nice  environment  to  be  aware  of.  In  fact, 
90%  of  Marlow  is  undeveloped  forest  and  wetlands.  And 
our  headquarters  are  on  the  banks  of  the  Ashuelot  River, 
a  popular  white-water  rafting  stream. 
So  we're  making  sure  our  act  is  as 
clean  as  it  can  be. 

For  example,  we  now  recycle  all 
our  used  four-color  magazines  and 
catalogs.  They  are  beaten  to  a  pulp 
and  transformed  into  100%  recycled 
paper  right  here  in  New  Hampshire 


We,  in  turn,  use  this  very  same  paper  as  a  packing 
material  instead  of  those  annoying  foam  peanuts. 
Overall,  we've  cut  our  waste  by  over  75%  in  just  one 
year.  And,  inspired  by  our  down-to-earth  mascots,  we 
continue  looking  for  ways  to  do  more  (with  less),  and 
encourage  our  vendors  to  do  the  same. 

The  Four  Rs:  Reduce,  Re-use,  Recycle,  Raccoon. 

You'll  find  it  easy  to  stow  it,  not 
throw  it  when  carrying  your  very 
own  PC  Connection  insulated  lunch 
bag  and  re-usable  string  shopping 
bag.  You  won't  ever  want  to  leave 
home  without  them.  They're  both 
free  when  you  place  an  order  of  $750 
or  more  between  now  and  June  30. 


f^XlPYHOKr  PC  00NNECTK3N.  NC  .  IM1  PC  CONNECTION  AND  TME  RAOOOON  CHAnACTEFKS)  AflE  REOISTEREO  TTWOEHMnKS  OF  PC  CONNECTION  INC  UkRtOW  NH 


pynghted  ma'c 


COMPUTERS 

25-MHz  486  PCs 


quality,  it  suffers  a  bit  of  an  identity  crisis.  The 
'  relatively  high  system  price  and  implied  intent  of 
the  EISA  environment  for  networking  do  not  mate  well  with  a  decidedly  single-user  case 
design  and  monitor.  Meanwhile,  the  sterling  performance  of  the  ESDI  hard  disk  and  caching 
controller  (with  its  on-board  processor)  makes  a  good  case  for  file-server  duty.  The  computer 
would  be  a  winner  If  It  focused  on  either  market,  but  it  Is  difficult  to  recommend  as  it  is. 


and  secondary  internal  hard  disk  that  most 
medium-sized  networks  eventually  de- 
mand. 

The  motherboard  is  also  puzzling.  It's 
definitely  EISA  by  design,  but  Copam  has 
substituted  two  16-bit  ISA  slots  in  an 
otherwise  EISA-only  environment.  The 
assumption,  of  course,  is  that  the  selection 
of  ISA  cards  is  much  greater  than  that  of 
their  EISA  counterparts.  This  is  espe- 
cially true  of  video  board.s — which  is  what 
one  of  the  ISA  slots  has  been  filled  with. 


cacfie;  8MB  80-ns.  SIMMs. 

Disk  drives  and  controller:  Maxtor  15-ms. 

340MB  SCSI;  Mylex  controller,  1MB  cache: 

1 .2MB  floppy  disk  drive. 

Display:  Headland  51 2K  1.024  by  768 

controller,  Copam  low-radiation  monitor. 

Software:  DOS  4.01. 

CIRCLE  413  ON  READER  SERVICE  CARD 
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But  though  ISA  cards  work  equally  as 
well  in  EISA  slots,  the  Headland  video 
board  included  in  this  system  didn't  per- 
form as  well  as  the  computer's  other  com- 
ponents. And  the  net  result  for  the  ma- 
chine as  a  whole  is  that  while  you  are 
paying  an  EISA  price  for  the  computer, 
you're  receiving  only  75  percent  of  the 
EISA  expansion  capability. 

You  can't  suggest  that  Copam  at- 
tempted to  foist  a  quickly  patched  to- 
gether, haphazard  design  on  its  buyers 
(though  we  finally  dropped  the  vendor's 
ISA  counterpart  from  this  roundup  be- 
cause of  Copam's  inability  to  provide  us 
with  a  working  production  model  forte.st- 
ing).  FCC  records  leading  up  to  the  Class 
B  grant  indicate  that  the  machine  was 
submitted  five  months  prior  to  this  re- 
view. With  three  of  those  months  occu- 
pied by  the  FCC's  certification  process, 
it's  fairly  obvious  that  the  motherboard 
was  intended  to  be  that  way. 

LOW-RADIATION  MONITOR 

One  of  this  machine's  surprises  is  con- 
nected to  the  other  end  of  the  video  cable. 
Copam  is  one  of  the  first  vendors  to  sup- 
ply a  low-radiation  monitor  with  its  sys- 
tem. The  14-inch  ICCM  monitor  claims 
resolution  as  high  as  that  of  an  IBM  85 14A 
and  sports  a  host  of  user  controls.  More 
important,  its  inclusion  shows  that  Co- 
pam is  responding  lo  current  concerns 
over  excessive  emission.  But  it  compounds 
the  mystery  because  a  monitor  such  as  this 


would  be  ideal  for  a  single-user  installa- 
tion, while  EISA  environments  are  ideal 
for  multiuser  conditions. 

The  second  surprise  is  a  delight.  Co- 
pam's warranty  is  fairly  standard:  One 
year  parts  and  labor.  However,  it's  not 
implemented  by  some  phone  arrangement 
with  parts  shipping  coupled  to  an  obscure 
promise  for  on-site  backup.  Instead,  the 
warranty  is  enforced  on-site  only,  through 
TRW.  If  you  own  a  Copam  system,  the 
only  time  your  hand  will  approach  the 
back  panel  is  if  the  phone  you  use  to  call 
Copam  to  report  a  problem  happens  to  be 
near  it.  That  level  of  service  is  certainly 
commensurate  with  the  premium  price 
the  computer  commands. 

Copam  USA  is  a  part  of  a  much  larger 
company,  Copam  Electronics  of  Taipei, 
and  this  parent  company  is  arguably  one 
of  the  bigger  players  in  the  offshore  PC 
market.  It's  hard  to  believe  that  the  com- 
pany would  offer  a  machine  it  considered 
poorly  designed.  But  intentional  as  the 
design  may  be — and  despite  the  machine's 
stellar  performance  on  all  our  tests  save 
those  exercising  video — it's  difficult  to 
recommend  Copam's  486/25  EISA.  We 
counsel  waiting  until  it's  been  refined  as 
either  a  single-user  station  or  a  network 
file  server. 

CSS  LABORATORIES  INC. 

CSS  MaxSys 
486  MTE/25 

by  Greg  Pastrick 

Big  computing  usually  comes  in  big  pack- 
ages, and  if  you're  lucky  the  machine  has 
wheels.  True  to  its  promise,  the  CSS 
MaxSys  486  MTE/25  gives  you  plenty  of 
elbow  room:  There's  no  shortage  of  big 
expansion  possibilities  in  this  12-slot  EISA 
tower  from  CSS  Laboratories. 

The  same  holds  true  for  memory  ex- 
pansion: A  maximum  of  64MB  is  allowed 
on  its  32-bit  proprietary  card.  As  you 
might  expect,  this  expandability  comes  at 
a  price.  In  this  case  it's  S  10,962  for  a 
system  setup  matching  our  standard  con- 
figuration, which  includes  8MB  of  RAM, 
a  383MB  SCSI  hard  disk.  1.2MB  floppy 
disk  drive.  8K  of  internal  processor  cach- 
ing memory,  a  Super  VGA  display  sys- 
tem, and  DOS  4.01. 

With  such  potential,  the  expectation  is 
that  the  performance  will  match  the  prom- 
ise. Stacked  against  the  29  units  tested  in 


Copyrighted  material 


The  Graphics  File  Converter 

With  PictureEze  you  can  load  a  graphic  image  from  any  popular  bit  innage  file. 
And  you  can  convert  the  image  into  the  file  format  you  need  to  use  it  with  your 
application.  PictureEze  offers  you  easy  access  to  more  graphic  images.  And 
with  PictureEze  itfe  easy  to  make  all  your  graphic  images  compatible. 

It's  Compatible  With  the  Software  You  Use 

PictureEze  supports  more  than  50  of  the  best-selling  applications  including  all 
the  popular  Word  Processors,  Desktop  Publishers,  Paint  and  Draw  programs. 
When  you  use  PictureEze  you  don't  need  to  search  through  the  manuals  to  find 
out  which  file  format  your  application  requires.  Just  click  on  the  name  of  your 
application  and  PictureEze  will  convert  the  file  for  you  automatically  Of  course, 
if  you  want  to  specify  a  particular  file  format  in  detail,  PictureEze  allows  you  to 
do  that  too.  It!s  powerful  and  flexible,  but  easy  to  use. 

Use  PictureEze  to  Enhance  the  Image 

With  PictureEze  you  can  rotate,  mirror,  or  flip  the 
image.  Adjust  the  color,  brightness,  and  contrast. 
Crop  the  image  or  change  its  size.  Stretch  it  or  shrink 
it.  Reverse  the  color  to  produce  a  negative.  Reduce 
the  color  content  to  transform  a  color  image  into  a 
high-quality  gray-scale  image.  PictureEze  gives  you 
control,  and  makes  image  enhancement  easy 

For  graphics,  use  your  imagination. 
For  your  image,  use  PictureEze. 

Only  $149.00 

plus  S5.00  shipping  and  handling 
requires  Microsoft  Windows  3 


Microsoft 

WINDOVS 


/>1IY^A  Application  Techniques,  Inc. 

V-'k'^S/  10  Lomar  Park  Drive.  Pepperell,  MA  01463 

CIRCLE  330  ON  READER  SERVICE  CARD 


ORDER  TOLL  FREE 

(800)433-5201 

in  MA  (508)  433-5201   FAX  (508)  433-8466 


FACT  FILE 
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25-MHz  486  PCs 


CSS  MaxSys  486 
MTE/25 

CSS  Laboratories 
Inc..  1641  McGaw 
Ave.,  Irvine,  CA 
92714;  800-966- 
2771,  71 4-852- 
8161. 

List  price  (tested 
configuration): 

$10,962. 
Memory  and 

processor  RAIM  cache:  8MB  80-ns.  SIMMs. 
Disic  drives  and  controller:  Micropolis  15- 
ms.  340MB  SCSI,  Adaptec  controller,  1 .2MB 
floppy  disk  drive. 

Display:  Western  Digital  1 ,024  by  768  adapter 
witti  1MB  RAM,  NEC  14-incti  monitor. 
Software:  DOS  4.01 . 

CmClE  414  ON  READER  SERVICE  CARD 


this  roundup,  however,  the  MaxSys  test 
results  fall  slightly  below  the  iniddle. 
Comparative  testing  on  the  MaxSys  486 
MTE/25 's  Micropolis  hard  disk  and 
Adaptec  controller  shows  the  system  to  be 
a  competitive  performer  among  EISA  PCs 
with  uncached  controllers.  But  direct 
screen  access  times  from  the  Western 
Digital  video  interface  with  Paradise  chip 
set  are  decidedly  bottom-rung.  The  80486 
Instruction  Mix  test  time  is  roughly  aver- 
age for  the  group. 

Are  the  options  and  features  enough  to 
make  up  for  the  deficit?  Maybe  so.  CSS 


offers  a  list  of  IMP  ESDI  and  SCSI  drives 
firom  106MB  to  1.2GB  priced  from  $1,300 
to  $6,900  as  alternatives  to  the  Micropolis 
drive  shipped  with  this  test  unit,  as  well  as 
controller  card  options  from  Adaptec.  CSS 
also  offers  TEAC  floppy  disk  drives.  The 
lack  of  external  processor  caching  will  be 
addressed  by  the  company's  release  of  a 
1 28K  cache  controller  card  (not  available 
for  this  review)  to  fill  the  open  socket  on 
the  CSS-manufactured  motherboard. 
What's  more,  CSS  offers  25-MHz  486- 
based  systems  in  five  and  ten  half-height 
bay  towers  with  both  ISA  and  EISA  bus 
designs. 

The  bus  speed  for  this  EISA  is  8  MHz, 
and  BIOS  operation  is  handled  by  Award 
ROMs.  On  initial  inspection,  the  mother- 
board was  found  to  hold  four  evaluation- 
system  ROMs,  but  CSS  sent  replacements 
that  we  installed  before  testing.  Despite 
the  five  filled  slots  on  the  motherboard, 
the  Intel  chip  set,  two  EISA  controllers, 
and  an  open  Weitek  numeric  processor 
socket  are  plainly  visible  and  accessible. 
Even  with  I/O,  SCSI  interface,  floppy 
disk  controller,  display,  and  memory  cards 
installed,  seven  slots  remain  open  for  use 
with  other  CSS  options  such  as  Ethernet 
cards. 

As  reviewed,  the  MaxSys  came  with  a 
NEC  MultiSync  3D  monitor  and  a  medi- 
ocre AT-style  SeJin  keyboard.  The  com- 
pany lists  no  other  keyboard  options  but 
offers  a  Goldstar  14-inch  VGA  monitor 
and  a  16-bit  Video-7  VGA  card. 


MAXSYS  486  MTE/25 


In  Short:  With  a  Micropolis  hard  disl<  and  Adaptec 
controller,  the  spacious  CSS  MaxSys  486  MTE/ 
25  turned  in  a  disk  test  score  just  slightly  lower 

than  average  for  uncached  systems.  Our  test  of  the  Westem  Digital  video  card  with  Paradise 
chip  set  showed  lower-than-average  performance  as  well.  In  its  favor,  this  25-MHz  EISA 
system  has  lots  of  expansion  potential  in  its  tower  version.  It  is  backed  by  an  1 8-month  war- 
ranty on  all  CSS  components,  and  the  company  gives  a  year  of  free  on-site  service. 


CSS  backs  its  systems  with  a  generous 
18-month  warranty  on  all  CSS-brand 
components.  Purchase  of  any  unit  includes 
one  year  of  free  on-site  service.  Matched 
against  other  EISA  systems,  the  most 
outstanding  feature  of  the  CSS  MaxSys 
486  MTE/25  is  its  facility  for  hearty  ex-f 
pansion. 


DATAWORLD  INC. 

Dataworld  Data  486-25 

by  Bruce  Brown 

Any  computer  with  an  FCC  Class  B  rating 
in  a  category  where  many  mail-order 
vendors  are  satisfied  to  do  without  is  a 
standout.  Dataworid's  Data  486-25  is  such 
a  system.  While  the  Data  486-25  is  for  the 
most  part  an  average  performer  in  this 
category  and  the  system's  price  ranges 
from  average  to  just  a  bit  high  for  compa- 
rable mail-order  systems,  Dataworid's 
strong  service  and  support  mix  and  the 
computer's  FCC  Class  B  certification 
combine  to  earn  this  machine  a  hearty 
recommendation. 

You'll  hardly  feel  the  price  difference 
for  the  radio-frequency  shielding:  In  its 
full  size,  AT-style  desktop  case,  the  Da- 
taworid  Data  486-25  costs  $4,545  with 
8MB  RAM,  a  210MB  19-millisecond 
Connor  IDE  hard  disk,  a  1,024-  by  768- 
pixel  video  card,  and  an  0.28-mm.  dot- 
pitch  Super  VGA  color  monitor. 

The  Data  486-25  uses  Dataworid's  own 


FACT  FILE 


[)ataworid  Data  486-25 

Dataworld  Inc.,  3733  San  Gabriel  River  Pkwy.. 
Pico  Rivera,  CA  90660-1404;  800-736-3282, 
213-695-3777. 

List  price  (tested  configuration):  $4,545. 
Memory  and  processor  RAM  cache:  8MB 

80-ns.  SIPs. 

DisIt  drives  and  controller:  Conner  19-ms. 
210MB  IDE,  1.2MB  floppy  disk  drive. 
Display:  Orchid  ProDesigner  II  Super  VGA 
adapter  with  1  MB  RAM,  Viewsonic  1 4-inch 
monitor. 

Software:  DOS  4.01 . 
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oming  soonlo  a  dcpanmcni  unaer  ijou.  


NIGHT  OF  1HE  UVING  DEADUNES. 


Project  Calendar" pmwTite  .(/our  schedules 
m  a  familiar  calfwiarfonmt-and  Ihatijusl 
one  qf  the  many  On  Tltrget  reports 


On  Thrget  creates  a  number  of  differmt 
reports.  Km  can  alsv  copy  graphics  into  other 
Windows  applications 


\ 


Willi  On  T/miit  iiini<mr  is  eh  tir  iih:ul  tin 

n'spombilities-so  your  team  can  work 
together  more  effectively. 


■Drmo  disk  available  in  I  S  and  Canada  only  ihiulde 
Uie  IS,  call  (408)  253  9600.  c  191)1  S.vmanCff  C<ir 
pitnttii'n  OnT!tn!<-1, 1'rujfct  Ciilt'ndaranil  Schedul*- 
A.vsi>Uuu  ;in-  tr^lfri.irk>nfSyriant(><  (  orri  All  other 
products  or  brand  names  listed  are  tndemaria  or 
icgisUrMl  tndemaria  of  their  respective  holden. 


On  'Strget  is  designed  specificallujiir  Wiiutiiu  s'".lO. 
Its  graphical  user  interfacejamitiar  sjirmdsheet 
fimnat,  and full  coUrr  Hl'SmYGgm/ihics  make 
pngect  planning  easy. 


Ift  2:30  a.m.  Do  you  know  where 
your  projects  stand?  Now  you  can 
avoid  tihose  horrifying  all-nighters  with 
On  Tkiget™  from  Symantec. 

On  Tkrget  is  the  easiest  way  to 
keep  tabs  on  virtually  all  your  projects 
at  once.  It's  the  most  appropriate 
way  short  of  formal  "project  manage- 
ment," to  manage  all  your  schedules 
and  deadlines. 

On  Thiget  instantly  converts  your 
projects  into  a  variety  of  detailed 
schedules,  charts  and  graphs.  Just 
enter  your  schedules  into  the  familiar 
spreadsheet  interface,  and  choose 
your  own  colors,  fonts,  and  display  for- 
mat. On  Tkiget  does  all  the  rest. 

On  Tkget's  Schedule  Assistant 
guides  you  logically  through  the 
planning  process.  It  even  comes  with 
Starter  Schedules  to  help  you  start 
planning  right  away  So  if  your  work- 
load has  become 
a  nightmare,  rest 
easy  It's  all  in  a 
day's  work  with 
OnThiget. 

Call  now  for  a 
free  demo  diskf 

l-S00-llS-4in[it.}IB-P 
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SO  LITTLE  Time 
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Introducing  VRAM  IL 
The  fastest  high-resolution  VGA  card  in  its  class. 


The  quickest  way  to  add  more  color  to  your  work  is  to  add  our 
VRAM  l!"*  VGA  card  to  your  computer. 

You'll  get  up  to  236  on-screen  colors  at  1024x768.  interlaced 
and  non-interlaced.  And  \'ou'll  get  them  faster  than  any  other 

VGA  card  we  could  find. 
In  fact,  in  benchmark  tests, 
the  more  colors  and  the 
higher  the  resolution,  the 
jr>"  more  we  outperformed 

the  competition.' 
Our  dual-port  VRAM  architecture  is  how  VRAM  II  handles 
all  that  color  and  resolution  so  quickly.  While  one  port  is  receiving 
information  from  the  CPU,  the  other  is  sending  information  to 
the  monitor  A  very  fast,  very  efficient  way  of  doing  things. 

Which,  no  doubt,  is  why  IBM  is  using  VRAM  in  their  new 
XGA  standard  for  PS/2. 


VRAM  II  is  perfect  for  graphics  intensive  applications  like 
Windows,  CAD/CAM/CAE,  and  desktop  publishing,  especially 
on  386  and  486  machines. 

The  I  MB  version  gives  you  up  to  256  on-screen  colors  at 
1024x768  (the  512K  version  gives  you  up  to  16).  Both  have 
ergonomic  72  Hz  refresh  rates  that  virtually  eliminate  screen 
flicker,  a  full  range  of  software  drivers,  and  come  complete  with 
7  year  warranties. 

For  the  best  high-resolution  VGA  card,  call  1-800-238-0101. 
In  California  1-800-962-5700.  In  Canada  1-800-548-0624. 

Because  nothing  else  makes  your  work  look  better,  faster. 
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VIDEO  /^S  EVEN 

We  Make  You  Look  Good. 


TC  Mi£Uinc  Lihs  VVuvkMs  Bcnchrrurk  V'cr&Kxi  11  running  under  Windom  3.0.  C  1V9I  McdJbnJ  Tcchmilt))^  Inc  V'mJco  Seven 
and  VRAM  II  jk  imloruria  ^3^  f  IcjdLukl  Tixhnok)|j;y  Inc.  M  oUkt  names  nuy  be  indcnurla  ot  ihcv  nspcuivc  comfunics. 
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DATA  486-25 


TEST  RESULTS 
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In  Short:  The  Dataworld  Data  486-25  garnered 
some  high  test  scores  but  faltered  on  disk  per- 
formance (though  its  score  was  reasonable 
compared  with  those  of  other  noncached  ISA  disk  drives).  The  80-ns.  SIP  RAM  produced  a 
first-place  memory  score,  and  the  speedy  video  timing  reflected  good  implementation  of  the 
Orchid  ProDesigner  II  video  card,  yet  the  system's  FCC  Class  B  rating  and  Dataworid's 
service  and  support  policies  make  this  a  machine  to  consider. 


The  Data  486-25's 
performance  was 
quite  respectable 
for  its  class. 


motherboard  design  with  an  OPTi  chip  set 
and  an  AMI  BIOS.  While  the  OPTi  chips 
have  built-in  support  of  external  RAM 
cache  circuitry,  an  external  cache  RAM 
was  not  included  on  the  system  we  tested. 
The  company  does  offer  a  128K  cache 
option,  which  comes  on  a  board  that  fits  in 
a  proprietary  32-bit  slot,  but  the  $350 
price  tag  may  not  buy  you  much  over  what 
you  get  from  the  486's  internal  8K  cache. 
A  second  32-bit  slot  is  used  for  memory 
expansion  beyond  the  motherboard's  limit 
of  SMB. 

Besides  the  two  32-bit  slots,  the  Data 
486-25  has  six  1 6-bit  ISA  expansion  slots. 
The  test  system's  video  card  plus  its 
combination  floppy  disk  drive  controller 
and  I/O  card  left  six  free  slots.  The  full- 
size  desktop  case  has  the  usual  five  half- 
height  drive  bays,  three  of  which  are 
capable  of  using  drives  with  removable 
media. 

The  use  of  the  premium  Orchid  video 
card  served  Dataworld  well,  giving  the 


machine  above-average  video  scores  on 
PC  Magazine  Labs  benchmark  tests.  In 
our  other  tests,  as  well,  the  Data  486-25 
perfonmance  was  a  notch  above  average — 
quite  respectable,  for  this  class. 

The  Data  486-25  compares  well  in 
price  against  the  company's  386/33  ma- 
chine which,  similarly  equipped,  costs 
$4,105.  The  price  difference  is  not  much 
more  than  it  would  take  to  add  a  25-MHz 
80387  math  coprocessor  to  the  33-MHz 
386,  so  buying  the  486  with  internal  cache 
and  intemal  math  coprocessing  is  worth 
the  money. 

Compared  with  its  mail-order  peers  in 
terms  of  price,  the  Data  486-25  is 
midrange.  It  is  a  bit  more  expensive  than 
comparable  machines  from  ACMA 
Computers  and  Micro  Express,  about  the 
same  as  a  similar  machine  from  Austin 
Computer  Systems,  and  less  than  one  from 
Dell.  In  each  case  these  systems  would 
have  roughly  comparable  performance  and 
expansion  room. 

Like  many  other  mail-order  houses, 
Dataworld  has  a  robust  set  of  service  and 
support  policies.  These  include  standard 
on-site  service  via  TRW  to  back  up  the 
one-year  parts-and-labor  warranty,  toll- 
free  technical  support,  and  a  30-day 
money-back  guarantee.  The  company  sells 
only  through  mail  and  telephone  orders. 

If  you're  looking  for  a  high-powered 
workstation  for  home  or  for  an  electri- 
cally crowded  desk,  the  Data  486-25  is  a 
solid,  reasonably  priced  bet. 


DELL  COMPUTER  CORP. 

Dell  System  425TE 

I     by  Alfred  Poor 


The  value  of  a  computer  system  is  deter- 
mined by  more  than  just  raw  speed.  While 
it  may  not  satisfy  those  with  a  lust  for 
more  MIPS,  others  will  find  the  new  EISA- 
based  Dell  System  425TE  an  attractive 
alternative  in  the  486-25  market. 

The  425TE  carries  a  list  price  higher 
than  that  of  a  low-end  clone  but  consid- 
erably lower  than  that  of  top-tier  prod- 
ucts like  Compaq  and  IBM.  At  $7,818 
for  PC  Magazine's  standard  config- 
uration—8MB  RAM,  190MB  ESDI  hard 
disk,  color  Super  VGA  display,  and  DOS 
4.01 — it  is  a  mid-priced  competitor.  Our 
tested  version  had  a  320MB  hard  disk  and 
a  second  floppy  disk  drive,  bringing  the 
total  price  to  $8,717. 

These  prices  are  reasonable  compared 
with  the  rest  of  Dell's  high-end  lineup. 
Dell's  433TE,  the  33-MHz  version  that 
includes  an  external  RAM  cache,  goes  for 
nearly  $2,000  more.  The  ISA-based  desk- 
top 333D  offers  a  33-MHz  386  with  sys- 
tem cache  performance  for  about  $3,000 
less  in  a  similar  configuration. 


NO  CACHE,  LOTS  OF  FLASH 

The  425TE  performs  better  than  expected 
for  a  486  machine  without  an  external 
system  RAM  cache:  It  was  in  the  second- 
fastest  group  of  machines  in  both  proces- 
sor and  memory  speed  and  was  in  the  top 


FACT  FILE 
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Dell  System  42STE 

Dell  Computer 
Corp.,  9505 
Artx>retum  Blvd., 
Austin,  TX  78759- 
7299;  800-937- 
1470,512-338- 
4400. 

List  price  (tested 
configuration): 

$8,717. 
Memory  and 
processor  RAM  cache:  8MB  80-ns.  SIMMs. 
Disk  drives  and  controller:  Micropoiis  14- 
ms.  327MB  ESDI,  UltraStor  controller,  1 .2MB 
and  1 .44MB  floppy  disk  drives. 
Display:  Dell  51 2K  1 ,024  by  768  adapter,  Dell 
13-incfi  monitor. 
Software:  DOS  4.01. 
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386SX     MEMORY  CACHING 


320sc  Stands  Out" 


PC  Magazine,  April  30,  1991 


That's  PC  Magazine  talking  about 
its  latest  look  at  nine  cached 
386SX/20  systems. 

Why  is  "the  top-performing 
CompuAdd  320sc" 
such  a  standout? 
CompuAdd  engi- 
neers designed  a 
unique  mother- 
board around 
Intel's  386SX-20 
and  coupled  it 
with  32KB  cache 
memory.  The 
microprocessor 
retrieves  the  most 
frequently  used 
data  from  high- 
sf>eed  cache 
memory  rather 
than  from  the  hard  disk  — 
dramatically  boosting 
throughput  speed!  In  fact,  the 
320sc  placed  first  or  second  on 
six  of  nine  PC  Magazine  bench- 
mark tests! 


MAGAZINE 


That  "well-designed 
motherboard"  has  everything 
built  on  to  it  —  "SIMM 
memory,  floppy/hard  disk 
controller,  VGA  video  control- 
ler, and  parallel 
and  serial  ports  . . ." 
And  the  built-in 
Hi-Rez  VGA 
controller  gave  the 
320sc  "a  first-place 
finish  on  all  video- 
related  tests." 


EDITORS' 
CHOICE 


April  30,  1991 
CompuAdd  320sc 


"CompuAdd  does 
not  overlook  the 
details". . .  from  "a 
one-year  warranty 
on  parts  and  labor, 
a  30-day  money- 
back  guarantee, 
and  toll-free  technical  support 
for  the  life  of  the  product." 

Take  it  from  PC  Magazine  —  and 
take  home  the  award-winning 
CompuAdd  320sc! 


CompuOdcT 

Customer  driven,  by  design. 

Call  800-456-3660 


|4r 1800-387-3266  |«|95-80OOKH)40 J         0800-373535  ■■  0I3a«009 1  1-40364949 


Key  Code  815 


CompuAdd  320sC 

80:-!86SX'""  rated  at  20MHz  -  ,-,4-:;^ 
2MB  ORAM  expandable  to  .32Ml>fe|  * 
0  wait-state  memory  •^'-C  > 

32KB  cache  memory  , 
ROM  shadowing,  EMS  l.IM  4.0 
support  and  disk  caching 

1  S.25"  1.2MB  or  3.5"  1.44MB  high-  ' 
high-density  diskette  drive 

1  Hi-Rez  VGA  controllei^.,"    ■  ^ji^J' , 

I  Dual  diskette  controller 

I  Dual  IDF.  hard  drive  intcrfi 

I  Three  full-sized  16-bit  and  tw( 
sized  8-bit  slots 

I  One  5.2.S" 
drive  bays 

I  387SX  math  coprocessor  sock( 
I  One  paiaUel 
ports 
I  lOl-key 

I  Real-time  clock/calendar 
I  145-watt  power  supply 
I  MS-DOS,  OS/2,  SCO  XKNi 

and  Novell  compatible 
I  FREE  CompuAdd  Windo' 

and  i'roductivity  Pack  for  Windows'^'* 


320sc  Monitor  and  Hard  Drive  Options 


MGA 
669fJ9-  $1975 
80MB  669;0-$2245 
120MB   6691 1 -iUiS 


High-Res,  VCiA*  \" 
66912 -$2245  'f. 
669i.i-$2515 
66W-1- $2615^ 


Hours:  Monday  -  Friday  7«Xam  to  9:00pm  CST;  Saturday  9«tem  to  SKX)pm  CST 

12303  Technology  Blvd.  Austin,  Texas  78727 
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DELL  425TE 


In  Short:  Even  without  an  external  cache,  the 
Dell  System  425TE  turned  in  processor  and 
memory  test  times  that  rivaled  the  fastest  ma- 
chines in  this  field.  With  its  uncached  disk  controller,  the  425TE's  disk  timing  was  slower  than 
most  of  the  other  EISA  machines.  Compared  with  other  noncaching  systems,  however,  it  per- 
formed quite  well.  This  computer's  strengths  lie  in  its  range  of  features.  The  conipany  stands 
behind  its  product  with  excellent  documentation  and  a  strong  support  policy. 


half  on  our  disk  and  video  benchmark 
te.st.s.  Although  it  may  not  be  at  the  head  of 
the  performance  pack,  you're  not  likely  to 
notice  the  difference  for  many  applica- 
tions. 

Instead,  the  real  value  of  this  machine 
lies  in  its  rugged  design,  its  wealth  of 
features,  and  the  support  of  the  company 
behind  it. 

ALUMINUM  SIDING 

At  first  glance,  the  Dell  System  425TE's 
tower  case  looks  unremarkable,  with  its 
feet  in  front  and  wheels  in  the  back.  But 
closer  inspection  reveals  some  important 
differences  compared  with  your  average 
clone  case.  Dell  made  the  switch  from 
steel  to  aluminum  and  shed  15  pounds  in 
the  process — nearly  25  percent  of  the  base 
system  weight. 

There  is  a  hatch  on  the  top  of  the  unit 
that  slides  forward  to  reveal  the  expansion 
card  mounting  brackets  and  a  scoop- 
shaped  cable  cover  that  solves  cable  clut- 
ter gracefully.  The  motherboard  includes 
one  parallel,  two  serial,  mouse,  keyboard, 
and  Super  VGA  video  ports,  and  the  con- 
nectors are  all  conveniently  mounted  at 
the  top  of  the  case  near  the  expansion 
brackets. 

Since  the  motherboard  also  includes 
both  IDE  hard  disk  and  Hoppy  disk  drive 
connectors,  you  can  have  a  fully  config- 
ured system  with  all  eight  EISA  slots 
available  to  you.  (Our  test  model  came 
with  an  ESDI  hard  disk,  which  required  a 


separate  controller  in  one  of  the  expan- 
sion slots.)  The  system  has  earned  an  FCC 
Class  B  certification. 

The  motherboard  is  actually  built  in 
three  pieces:  the  main  board  with  the 
expansion  slots  and  two  extension  boards 
that  hold  system  memory  and  the  various 
ports.  Memory  is  provided  by  4MB  80- 
nanosecond  SIMMs;  you  can  install  from 
4  to  64MB.  There  are  1 1  half-height  bays, 
five  of  which  are  accessible  through  the 
front,  giving  you  plenty  of  flexibility  in 
configuration. 

The  System  425TE's  other  standout 
feature  is  Dell's  service  and  support  poli- 
cies. The  computer  comes  packaged  with 
some  of  the  best  documentation  I  have 
seen — copiously  illustrated,  clearly  writ- 
ten, and  divided  into  a  handful  of  separate, 
well-indexed  booklets  that  make  it  ex- 
tremely easy  to  find  the  information  you 
need. 

Dell's  support  goes  well  beyond  printed 
materials,  however.  There  is  an  800  tech- 
nical support  number,  an  800  number  for 
fax  technical  support,  a  full-year  warranty 
with  on-site  service  by  Xerox,  and  even  a 
30-day  "no  questions  asked"  money-back 
guarantee. 

Dell  is  one  of  the  pioneers  in  the  direct 
marketing  channel  for  computers  and  has 
succeeded  in  establishing  a  reputation  for 
dependable  and  affordable  systems.  The 
425TE  can  only  enhance  that  reputation. 
Its  extra  features  and  solid  design  make  it 
an  appealing  value  in  its  field. 


DTK  COMPUTER  INC. 

DTK  Feat-2502 

by  Patrick  Honan 


DTK  takes  the  term  "computer  manufac- 
turer" to  heart,  using  its  own  mother- 
board, BIOS,  floppy  disk  controller,  and 
power  supply  in  the  Feat-2502.  Though 
making  many  of  its  own  parts  helps  en- 
sure the  overall  reliability  of  the  unit  and 
enables  DTK's  ISA  machine  to  boa.st  a 
FCC  Class  B  rating,  it  offers  few  other 
price  or  performance  benefits. 

PC  Magazine\  standard  (and  also 
tested)  configuration,  which  includes  8MB 
RAM,  64K  RAM  cache,  201MB  hard 
disk,  1 .2MB  floppy  di.sk  drive.  Super  VGA 
display,  and  DOS  4.0 1 .  costs  $5.5 1 4.  Our 
evaluation  unit  came  equipped  with  a  sec- 
ond fioppy  disk  drive,  which  brought  the 
retail  price  up  to  $5,599.  DTK  sells  through 
dealers  and  resellers,  so  the  actual  price 
varies  depending  on  how  much  of  a  dis- 
count the  dealer  offers.  A  20  percent  dis- 
count would  drop  the  cost  to  a  competitive 
$4,500 — considerably  less  than  that  of 
other  dealer-channel  systems  in  this 
roundup. 

In  most  respects,  the  Feat-2502  is 
comparable  to  other  tower  units.  There's 
space  for  five  half-height  drive  bays  in  the 
workstation.  If  you  need  more  room,  you 
can  mount  an  additional  chassis  for  a  full- 
height  drive  near  the  lower  right  of  the 
power  supply.  This  chassis  was  not 
mounted  in  the  tested  unit,  but  DTK  says 


FACT  FILE 


DTK  Feat-2S02 

DTK  Computer  Inc., 
15711  E.  Valley 
Blvd.,  City  of 
Industry,  CA  91744; 
818-333-7533. 
List  price  (tested 
configuration): 
$5,599. 
Memory  and 
processor  RAM 
cache:  8MB  80-ns. 
SIMMs.  64K  cache. 
Disk  drives  and  controller:  Conner  19-ms. 
200MB  IDE,  1 .2MB  and  1 .44MB  fioppy  disk 
drives. 

Display:  DTK  51 2K  1,024  by  768  adapter, 
Panasonic  14-inch  monitor. 
Software:  DOS  4.01 . 
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it  can  be  provided  free  of  charge  to  anyone 
who  requests  it.  The  five  half-height  bays 
are  accessible  from  the  front  panel.  There 
are  six  1 6-bit  slots,  one  8-bit  slot,  and  onp 
32-bit  memory  slot  that  can  also  accept  8- 
bit  boards.  Two  slots  were  used  in  the 
tested  unit:  one  for  the  SuperVGA  board, 
and  one  for  the  combination  drive  and  I/O 
controller  board. 

System  RAM  is  added  to  SIMM  sock- 
ets on  the  motherboard  or  to  the  32-bit 
memory  board.  You  can  have  up  to  1 2MB 
of  the  common  8()-nanosecond,  inter- 
leaved SIMMs  used  by  the  system  on 
either  the  motherboard  or  memory  board, 
but  the  system  maximum  is  16MB.  The 
64K  RAM  cache  on  the  tested  unit  came 
with  25-nanosecond  SRAM,  but  you  can 
al.soget  a  256K  cache.  In  keeping  with  the 
homegrown  design,  integrated  circuits  and 
TTL  circuitry  built  onto  the  motherboard 
control  the  cache. 

PERFORMANCE  PROBLEMS 

DTK's  special  touches  did  not  make  the 
Feat-25()2  excel  in  PC  Magazine  Labs' 
benchmark  tests.  In  fact,  with  the  excep- 
tion of  the  80486  Instruction  Mix  test, 
where  it  posted  above  average  scores,  the 
.system  performed  rather  poorly.  The  19- 
millisecond  Conner  hard  disk,  with  noon- 
board  buffer  or  cache,  had  the  second 
slowest  time  in  the  DOS  File  Access  test. 
A  notoriously  slow  Trident  VGA  chip  set 
contributes  to  the  system's  poor  perfor- 
mance in  the  PC  Labs  Direct  to. Screen 
video  test. 

As  is  often  the  case  when  buying  a 


system  sold  through  retail  channels,  cus- 
tomers must  go  through  the  dealer  for 
repairs.  DTK  offers  free  technical  sup- 


If  you  are  interested 
in  buying  a  unit  from 
a  vendor  whio  dares 
to  be  innovative  in  a 
clone  world,  DTK's 
Feat-2502  is  worthy 
of  consideration. 


port,  but  you  must  pay  for  the  phone  call. 
In  addition  to  the  main  office,  five  re- 
gional offices  al.so  provide  technical  sup- 
port. The  unit  is  covered  by  a  one-year 
warranty. 

If  you  are  interested  in  buying  a  system 
from  a  vendor  who  dares  to  be  an  innova- 
tor in  a  clone  world.  DTK's  Feat-2502  is 
worthy  of  consideration,  especially  if  you 
want  to  use  your  computer  at  home.  If 
price  and  performance  are  more  impor- 
tant considerations,  well,  there  are  a  lot  of 
other  fish  in  this  sea. 


DTK  FEAT-2502 


In  Short:  The  DTK  Feat-2502  posted  disappoint- 
ing scores — though  still  within  the  norm.  The  slow 
Trident  video  chip  set  produced  the  second-slow- 
est video  timing.  While  the  processor  time  was  competitive,  the  Feat-2502's  memory  score 
fell  to  the  bottom  of  the  pack.  (PC  Labs  spotted  this  tendency  in  other  DTK-based  systems.) 
With  a  Conner  hard  disk  rated  at  1 9  ms.  and  no  buffer  on  DTK's  drive  controller,  the  system 
also  tumed  in  the  second-slowest  disk  score. 


DYNAMIC  DECISIONS  INC. 

Dynex  486  ISA 
Dynex  486E 

by  John  R.  Quain 


If  you've  ever  watched  a  friend  who's 
gained  a  little  extra  tonnage  attempt  to 
squeeze  into  clothes  one  size  too  small, 
you'll  understand  the  predicament  of  these 
two  systems  from  Dynamic  Decisions. 
Both  25-MHz  80486  systems  attempt  to 
cram  full-size  486  motherboards  into  AT- 
size  cases,  with  unfortunate  results.  Nei- 
ther system  leads  its  bus-mates  in  terms  of 
price,  performance,  or  expandability. 

In  PC  Magazine's  standard  configura- 
tion, the  $4,730  Dynex  486  ISA  and 
$6,310  Dynex  486E  share  more  than  the 
same  6.25-  by  21-  by  16.5-inch  (HWD) 
case.  Both  PCs  come  with  8MB  of  RAM 
installed  on  AMI  motherboards  that  sup- 
port the  Weitek  4 1 67  coprocessor.  Each 
motherboard  allows  system  and  video 
BIOS  shadowing  via  its  AMI  BIOS.  Both 
machines  have  TEAC  5.25-inch  and  3.5- 
inch  fioppy  disk  drives,  an  ATI  Super 
VGA  video  adapter,  and  a  Super  VGA 
monitor. 

Inside  both  machines,  you'll  also  find 
the  same  8-bit  I/O  card,  which  includes  a 
1 5-pin  game  port.  With  its  connectors,  the 
card  takes  up  two  slots,  but  it  needn't. 
There  are  four  connection  punch-outs  at 
the  back  of  the  case  and  enough  slack  in 


Oynex  486  ISA 

Dynamic  Decisions  Inc.,  134  W.  26  St.,  New 
York.  NY  1CX)01 :  800-869-9888,  212-242- 
0605. 

List  price  (tested  configuration):  $4,730. 
(Memory  and  processor  RAM  cache:  8MB 

70-ns.  SIMIwls.  128K  cache. 

Disit  drives  and  controlier:  Conner  19-ms. 

200MB  IDE,  1 .2MB  and  1 .44MB  floppy  disk 

drives. 

Display:  ATI  51 2K  Super  VGA  adapter, 

ViewSonic  14-inch  monitor. 
Software:  DOS  4.01 . 
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DYNEX  486  ISA 


In  Short:  The  Dynex  ISA  and  EISA  offerings 
failed  to  make  their  mark  in  this  group  of  25-tyiHz 
486s.  The  Dynex  486  ISA  yielded  average  proc- 
essor and  memory  test  results.  The  Conner  hard  disk  and  NCL  host  adapter  turned  in  a  timing 
slightly  below  average,  as  did  the  1 6-bit  video  subsystem.  Beyond  performance,  the  system 
reveals  some  ill  planning:  If,  for  example,  you  want  to  add  memory,  you  must  first  remove  the 
power  supply.  Overall,  the  unit  has  little  to  recommend  it. 


the  cables  to  string  the  connections  over 
and  save  the  second  slot. 

UNIMPRESSIVE  ISA 

The  Dynex  486  ISA  system  is  founded  on 
ami's  Voyager  motherboard.  It  comes 
with  1 28K  of  25-nanosecond  RAM  cache 
built  in,  and  our  standard  configuration 
had  four  free  1 6-bit  slots.  The  page-mode 
RAM  arrangement  of  70-ns.  SIMMs 
should  make  upgrades  easy.  However, 
you'll  be  forced  to  remove  the  power  sup- 
ply if  you  want  to  add  more  memory  and 
replace  the  1  MB  modules  with  4MB  pack- 
ages. 

PC  Magazine  Labs'  benchmark  tests 
on  the  Dynex  ISA  unit  yielded  average 
processor  and  memory  results.  The  19- 
millisecond  200MB  Conner  IDE  hard  disk 
and  NCL  host  adapter  turned  in  slightly 
below-average  times,  as  did  the  16-bit 
video  subsystem,  which  included  a  14- 
inch  color  ViewSonic  monitor. 

LIKEWISE  EISA 

Dynamic  Decisions'  25-MHz  486  EISA 
offering  didn't  fare  much  better. 

The  AMI  Enterprise  motherboard's 
poor  t1t  in  the  Dynex  486E  case  was  even 
more  severe  than  that  of  the  ISA  configu- 
ration. This  was  amply  demonstrated  by 
the  fact  that  the  8MB  of  RAM  in  this 
machine  was  actually  pressed  up  against 
the  230-watt  Senstron  power  supply. 
Considering  the  unavoidable  heat  buildup, 
this  position  is  far  from  advantageous  and 
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is  bound  to  cause  problems  for  the  heat- 
sensitive  memory  modules.  The  Dynex 
486E"s  expandable  64K  of  25-ns.  exter- 
nal RAM  cache,  situated  on  a  small  plug- 
in  board,  failed  to  deliver  a  perceptible 
performance  boost  over  other  EISA  or 
ISA  machines  in  this  group,  yielding  only 
average  processor  scores. 

The  Dynex  486  EISA  uses  a  340MB 
Micropolis  hard  disk  controlled  by  a  DPT 
SCSI  host  adapter.  Its  disk  file  access  tests 
delivered  somewhat  better  results  than 
those  of  machines  in  the  ISA  pack — in 


fact,  the  best  among  systems  without 
caching  controllers — though  not  neces- 
sarily enough  to  recommend  the  larger 
investment  here.  Aside  from  the  EISA  32- 
bit  bus  design's  ability  to  yield  higher 
burst-transfer  rates,  our  tests  didn't  reveal 
a  proportional  performance  increase  that 
might  draw  buyers  to  this  EISA  over  the 
Dynex  ISA.  Moreover,  compared  with 
other  EISA  machines,  the  Dynex  486E's 
performance  and  features  were  average. 

Further  undercutting  the  undistin- 
guished performance  and  design  were 
some  other  minor  complaints.  The  docu- 
mentation for  both  systems  is  under- 
whelming: It  includes  only  the  controller 
card,  video  adapter,  and  AMI  manuals. 

PROBLEM  CASE 

The  problematic  case  that  Dynamic  Deci- 
sions uses  for  both  machines  has  a  curved 
facade  with  an  awkward  sliding  door  that 
conceals  the  drive  bays.  It's  a  space-eater 
and  not  as  sturdy  as  tower-case  floor 
models.  If  you  still  want  the  solid  AMI 
motherboard,  the  chassis  constraints  can 
be  solved  by  chipping  in  an  additional  $90 
for  a  roomier  tower  box  from  Dynamic 
Decisions.  However,  there  are  other  ven- 
dors in  this  roundup  that  offer  better  per- 
formance than  Dynex's  middling  scores — 
and  for  less  money.  The.se  Dynex  ma- 
chines fail  to  stand  out  in  our  review  group 
because  of  theirpoor design  and  mediocre 
performance. 

Dynex  provides  a  one-year  parts-and- 
labor  warranty  and  offers  on-site  service 
through  TRW  (except  in  New  York  City, 


In  Short:  The  Dynex  486E.  an  EISA  system  with 
64K  of  25-ns.  external  DIP  RAM  cache,  failed  to 
deliver  a  perceptible  performance  boost  over 
EISA  or  ISA  machines  in  this  group,  with  a  processor  test  result  about  average.  The  disk  test 
delivered  a  score  only  marginally  superior  to  machines  in  the  ISA  pack,  though  this  was  the 
best  of  all  the  systems  with  uncached  controllers.  Like  its  ISA  counterpart,  the  Dynex  486E 
has  a  desktop  case  that  cries  out  for  more  space  for  the  Al^^l  motherboard  inside. 
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Byteepingaheadof 
our  contention,  we  can  keep 
you  ahead  of  yours. 


Tbdaj;  it's  not  just  spreadsheet  users  who  follow  the 
leader  it  s  spreadsheet  companies. 

We  were  the  first  company  lo  bring  you  a  WYSIWYG 
spreadshetn  for  DOS,  print-to-fit  Auto  Compres.sion  and  print 
preview  all  in  ;ui  adxanced  3D  workspiice.  .\nd  now,  we  offer 
an  upgrade  iK)lic\-  that's  ever\'  bit  as  innovative  as  our 
spreadsheets.  The  new  Lotus'  Tk'hnolog.v  Guaranty  is  the 
simplest ,  easiest  and  most  cost-effective  way  to  stay  current 
with  ail  the  latest  Lotus  lechnologj- 

Here's  how  it  works:  If  you  pun  hase  or  upgrade  to 


any  PC  version  of  1-2-3'  (or  Symphony,'  FYeelance! 
Ami  Pro?  or  .Agenda")  after  March  1. 1991.*  and  Lotus  ships 
a  new  version  of  the  same  product  within  the  next  six  months, 
.vou  can  upgrade  to  the  newer  version  for  only  S49.  The  offer 
applies  across  PC  platforms,  allowing  .vou  to  upgrade  to 
future  versions  for  DOS,  \S'indows,  OS  2,  and  Macintosh. 

At  Lotus,  even  our  upgrade  policy  is  .state-of-the-art . 
But  then,  you  wouldn't  expect  anything  less  from  the  leader 
in  spreadsheet  innovation.  For  more  information  on  the 
Lotus  Tkhnologv  Guarantee,  call  1-800-842-8455,  ext.  1225. 


Lotus  1-2-3 
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Automated  Smart  Features 
make,  it  easier  than  ever  to 
pnxiua'  enrythimi  from 
simple  uyml  clmrts  to  impres- 
sive flow  charts,  diagnims 
and  other  Intsiness  drawings. 
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The  new  Freelance 
Gmphics  for  DOS  offirs 
a  WYS/WYG  (whai- 
//oii-see-is-wlial-i/oii- 
f/rl)  rnvinmment  where 
!)(m  worii  with  adiinl 
(xilfirs  and  fulls  while 
you  're  crmtimi  ymir 
qrxiphics.  And  with  llie 
mouse  you  can  d»  it  all 
in  nfvnl  time. 
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Freelance  (^hics. 

pTesentationbeautifi% 

automatical^ 


Now  there's  an  even  better 
version  of  Freelance*  Plus,  the 
award-vvinning  graphics  program 
praised  by  PCMagadne,  PC  World 
and  Sqftioare  Digest.  It 's  so 
improved,  in  feet,  we  even  changed 
its  name.  Introducing  Freelance 
Graphics™  4.0.  The  best  presenta- 
tion graphics  program  for  DOS. 

For  starters,  we've  added  a 
graphical  WYSIWYG  environment.  Which 
means  you'll  work  with  actual  colors  and 
fonts  while  creating  your  graphics.  Plus, 
you'll  know  what  your  output 

F\rr  two  (immnlhr  i^'ars,  Soft- 
ware Digest  aimnM  Freelance 
Plus  (te  highesl-mtinq.  Now  with 
Prpelancp  Gmphioi,  we'w  made 
till' h'st  irrii  Ix'ltri 


lritt.-rn;i(iun;il  PniriLs 
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Only  Preelana-  Graphks,  uHh  its  iimque  aiitamated  Smart  Featuivs. 
ran  turn  yowr  muqh  idtm  into  a  month  prpsnitatiim  this  easily 
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Fouri 


will  look  like  before  you  print. 

And  with  the  mouse  you'll  do  it  all— 
from  executing  menu  commands  to  moving 
a  chart— in  record  time. 

Yet  what's  really  imique  about  the  new 
Freelance  Graphics  is    Smart  Fkitures. 
riilikc  (tlliiT  DOS  gr,ii)hic.s  pntgram.s,  its 
hani-W(  irking  Smiirl  Features  automate 
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Upgrade  to  Freelance  Graphics 
now  and  you  won't  just  save  time. 
You 'U  save  money. 

Riglil  iKiw  we  re  I ilTcriug— direct  from 
Lotus— a  price  of  just  $!)!). Ot)  for  anyone 
u!)gi<i(iing  from  an  earlier  version  of  Lotus 
FrtH'lance  or  (irapim  l  iter,  or  ;uiy  other 
eligible  gr.ipliics  program,  including 
Harvard  (iniphics. 

Plus,  you'll  Ih'  covenxi  by  the  Lotus 
Tlfhnoloj^v  (;iiar.uit(H'.  Which  me;uis 
a  guaranteed  price  of  jii.st  $49.00  on 
our  u|Moiiiiiig  l-'ivelaiice  (iraphics  for 
Windows"*  pnKluct. 

For  information  or  to  purchase 
your  upgrade  direclly  fmin  liOtus.cal!  us.' 
Please  have  your  cii'dil  can!  and  eligible 
product  pack;ig('  ivadv 

1-800-TRADEUPext.  1096. 


the  process  ( if  • 
turning  your  ideas  into  persuasive  presenta- 
tions. So  while  you're  concentrating  on  what 
you  want  to  say,  Freelance  Graphics  will  take 
care  of  how  it  looks.  Whether  you're  creating 
slides,  overheads,  or  hard  copy,  in  color  or 
Iila(;k-and-white. 

Here  are  a  few  of  its  Smart  Features: 
Portfolio,  a  built-in  presentation 
manager,  helps  you  organize  and 
prepare  your  presentation;  a  Tbd 
Chart  Otitliner,'  complete  with  a  spell- 
checker,  create^s  stacks  of  text  charts 
in  seconds;  Auto-charting  makes 
weekly  or  monthly  reporting  a  snap  by 
printing  hundreds  of  up-to-date  charts 
with  a  single  command;  Smart  Chart 
Update  automatically  recomposes 
a  chart  whenever  the  data  changes... 
even  if  you've  added  annotations  or 
symtK)ls;  and  over  1,000  Pre-drawTi 
Symbols  and  Design  Backgrounds. 

All  of  which  means  you  can  now 
create  an  incredibly  impressive 
presentation.  With  incredible  speed 
and  ease. 

The  new  Freelance  Graphics. 
It  could  actually  have  you  looking 
forward  to  your  next  presentation. 
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DYNA  486  25  CACHE 


TEST  RESULTS 


Dynex  486E 

Dynamic  Decisions  Inc..  134  W.  26  St.,  New 
York,  NY  10001 :  800-869-9888,  212-242- 
0605. 

List  price  (tested  configuration):  $6,310. 

Memory  and  processor  RAM  cache:  8MB 

70-ns.  SIMMs,  64K  cache. 

Disk  drives  and  controller:  MIcropolis  14- 

ms.  340MB  SCSI,  DPT  controller,  1 .2MB  and 

1 .44MB  (loppy  disk  drives. 

Display:  ATI  512K  Super  VGA  adapter, 

ViewSonic  14-inch  monitor. 

Software:  DOS  4.01. 


CIRCLE  411  ON  READER  SERVICE  CARD 


In  Shoil:  The  Dyna  Work  Master  486  25  Cache 
turned  in  uneven  performance,  though  some- 
what better  than  average.  It  handed  in  the  best 
video  test  score  but  lower-than-average  performance  even  among  uncached  drives.  Our 
evaluation  unit  came  in  a  mini-tower  case,  with  somewhat  limited  room  for  expansion,  but  you 
can  order  larger  cases.  The  one-year  on-site  wan-anty  is  a  plus,  and  every  important  feature 
in  this  nicely  balanced  package  weighs  in  at  slightly  above  the  norm. 


which  the  company  covers  itself).  How- 
ever, because  Dynamic  Decisions  gener- 
ally sells  its  machines  through  VARs, 
you're  not  likely  to  see  any  Dynex  sys- 
tems around  the  comer  at  Joe's  Computer 
Warehouse.  But  then  again,  there's  no 
particular  reason  for  you  to  go  looking  for 
them,  either. 


DYNA  MICRO  INC. 

Dyna  Work  Master 
486  25  Cache 
Dyna  Work  Master 
486  25  Cache  EISA 

by  M.  David  Stone 

Although  Dyna  Micro  sells  its  systems 
only  through  dealers  and  direct  to  corpo- 
rations, the  company  says  it  builds  all 
systems  to  order.  As  such,  you  can  think 
of  the  Dyna  Work  Master  486  25  Cache 
and  the  Work  Master  486  25  Cache  EISA 
as  variations  on  a  theme.  The  difference 
between  them  is  the  motherboard — with 
your  choice  of  ISA  or  EISA  slots.  Either 
way,  each  system  offers  a  set  of  features 
that  is  consistently  above  average. 

The  PC  Magazine  standard  configura- 
tion for  the  Dyna  Micro  systems  costs 
$6,689  for  the  EISA  version  or  $4,839  for 
the  ISA.  In  both  ca.ses,  the  price  includes 
8MB  RAM,  256K  RAM  cache,  1 .2MB  or 
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1 .44MB  floppy  disk  drives,  337MB  half- 
height  hard  disk,  an  800-by-600  Super 
VGA  video  subsystem  (with  1,024-  by 
768-pixel  interlaced  capability),  and  DOS 
4.01.  As  tested,  the  ISA  system  matched 
the  standard  configuration  exactly,  ex- 
cept for  a  .second  floppy  disk  drive  (which 
added  $60  to  the  price).  The  EISA  ma- 
chine differed  from  the  standard  in  adding 
the  second  floppy  disk  drive  ($60)  and 
substituting  a  full-height  hard  disk  ($50). 

According  to  Dyna  Micro,  the  only 
reason  for  the  hard  disk  substitution  was  a 
lack  of  sufficient  half-height  hard  disks  in 
stock.  However,  the  difference  may  have 
some  impact  on  system  performance.  The 
company's  usual  300MB-plus  ESDI  hard 
disk  offers  a  15-millisecond  average  ac- 
cess time.  The  substitute  in  the  EISA  unit 
was  marginally  faster,  at  14.5  ms. 

DISK  PERFORMANCE 

Indeed,  the  EISA  unit  turned  in  notably 
better  disk  performance  than  the  ISA  unit. 
But  the  difference  in  raw  disk  perfor- 
mance was  certainly  outweighed  by  the 
effects  of  the  controllers.  The  ISA  unit 
included  an  UltraStor  12F  with  a  32K 
buffer,  but  we  required  ISA  .systems  to 
have  noncached  controllers.  The  EISA 
unit  included  the  UltraStor  Ultra-22C, 
with  512K  of  intelligent  cache.  The  dif- 
ference in  controllers  yields  slightly  lower- 
than-average  performance  for  the  ISA 
drive  compared  with  the  somewhat  slug- 
gish performance  of  other  EISA  systems 


with  caching  controllers. 

As  tested,  both  systems  came  with 
identical,  16-inch-high  mini-tower  cases. 
The  five  drive  bays  in  each  include  a  stack 
of  three  half-height  bays  and  a  stack  of 
two  3.5-inch  bays.  Equally  important,  all 
five  bays  are  accessible. 

As  you  might  expect  from  the  small 
case,  both  units  were  somewhat  crowded 
inside.  In  particular,  more  than  a  third  of 
the  motherboard  in  each  system  is  hidden 
under  the  drive  bays.  On  the  EISA  system, 


FACT  FILE 


Dyna  Work  Master 
486  25  Cache 

Dyna  Micro  Inc.,  30 
W.  Montague 
Expwy.,  San  Jose, 
CA  95134;  800-336- 
3962,  408-943- 
0100. 

List  price  (tested 
configuration): 

$4,899. 

Men<ory  and  processor  RAM  cactte:  8M8 

80-ns.  SIMMs,  256K  cache. 

Disk  drives  and  controller:  Seagate  15-ms. 

337MB  ESDI.  UltraStor  controller,  1 .2MB  and 

1 .44MB  floppy  disk  drives. 

Display:  Orchid  ProDesigner  II  Super  VGA 

adapter  with  1  MB  RAM,  ADI  14-Inch  monitor. 

Software:  DOS  4.01 . 
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Pick  a  wirmer. 


TYyAmiPro" 
from  Lotus  just 
^^^^  once  and  youH 
M     ^^^1  '"^ee  why  its  the 
l^^mJ'/"^^^  only  word  pro- 
ijj^-i      cesser  for  Windows'" 
'  — —  thatfe  winning  it  all 
. . .  praise  from  expeits  and  raves 
frcjm  users. 

I3esignecl  to  take  full  advantage  of 
t  he  Windows"  environment.  Ami  Pro 
combines  f)ower  word  processing 
wit  h  tlie  power  to  create  professional 
documents.  And  with  its  icons  and 
interactive  featuiws,  it!s  incredibly 
easy  to  le^am  and  u.se. 

No  wonder  Am  i  Pro  has  received 
top  mtings  ftDin  virti  lally  all  the  indus- 
try (>xi)erts,  winning  such  coveted 
awards  as  PC  Worlds  Best  Buy,  The 
Bi  [yvrh  Assurance  Sc^aJ  from  InfdWbrld 
and  PC  Magazine's  Editor's  Choice. 

But  that^ 
not  all.  In  a  re- 
cent indept^n- 
dent  survey* 
user's  ranked 
Ami  Proi3est 
Overall"  at  a 
rate  of  wore 
than  tux)to 


iKkimM  Itnitinn  RrWHtm" 

Wad 
fcrWMon 

50% 

22% 

16% 

Uvmiui 

47% 

28% 

8% 

52% 

23% 

8% 

ic  1991  Lotus  Developmefli  Corpotalion  All  tights  leseived  Lotus  and  1-2-3  ate  regisieied  liademail(S  ol  Lotus  Develocment 
Corporation  Ami  Pro  Is  a  trademark  ot  Samna  Corpotation.  wtiolly  owned  sutisldraiy  ol  Lotus  Development  Corpotation  Microsoft 
Is  a  legisteted  trademadi  and  Windows  is  a  trademadi  ol  Microsoft  Corpotation  WordPerfect  is  a  registered  irademarti  ot  the 
WordPerfect  Corporation 
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oNr  over 

Word  for  Windows  and  WordPerfect" 
for  DOS. 

If  you're  ready  to  see  first-hand 
what  word  processing  for  Windows 
is  all  about,  call  our  toll  fi^ee  number, 
for  a  free  woi'king  model  of  Ami  Pro. 
Then  g(  >  ahc^id  and  pick  a  winner 
CaU  1-800-831-9679  (In  Canada 
1-800-668-1509.) 

AmiPro  forWiridjom 

ftxni 

Lotus" 

W)r(i  IV(K('s.sii\);  Division.  5600  Glenridfle  Drive, 
Atlanta. (;A  :!():M2,4(I4  .S.'-10007/l-800-831-9679 

'Independently  conducted  Windows  word  processing  Usaoe  S  Attitude 
Study  Novemtiei.  1990  Figures  cited  ate  among  Word  tor  Windows  users 

that  are  also  users  or  triers  ol  Ami  Pro. 
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the  hidden  part  includes  the  Weitek 
coprocessor  socicet,  so  adding  a  coproces- 
sor becomes  a  nontrivial  task.  Also,  the 
SIMM  sockets  in  both  units  are  tucked 
between  the  slots  and  a  crossbar  on  one 
side  and  the  power  supply  on  the  other, 
making  it  difficult  to  add  or  remove 
SIMMs. 

STATE  YOUR  CASE 

For  those  who  prefer  a  different  case, 
Dyna  Micro  offers  six  choices:  slim,  small- 
footprint  desktop,  standard  desktop,  mini- 
tower, tower,  and  super  tower.  The  num- 
ber of  drive  bays  varies  from  a  meager 
three  3.5-inch  bays  in  the  slim  case  to  a 
more-than-ample  ten  half-height  bays  on 
the  super  tower.  With  this  range  of  choices, 
you  can  have  anything  from  a  small-foot- 
print executive  system  to  a  behemoth 
server  with  lots  of  drive  bays. 

Both  the  EISA  and  ISA  systems  use 
AIR  motherboards.  Not  surprisingly,  the 
motherboards  offer  a  similar  list  of  com- 
ponents, including  a  486/25  processor,  a 
coprocessor  socket  for  a  Weitek  4167, 
256K  cache  using  relatively  slow  30- 
nanosecond  SRAM,  discrete  logic  for 
cache  control,  and  a  combination  of  dis- 
crete logic  and  Chips  and  Technology 
chips  for  the  chip  set.  One  minor  differ- 
ence we  found  was  an  AMI  BIOS  in  the 
ISA  system  as  opposed  to  a  Phoenix  BIOS 
in  the  EISA  system.  However,  since  both 
are  reliable  choices,  the  difference  i.sn't 
particularly  meaningful. 

All  system  RAM  in  each  unit  goes  into 
the  16  SIMM  sockets,  using  1MB  SIMMs 
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for  the  ISA  system  and  either  1MB  or 
4MB  SIMMs  for  the  EISA.  As  you  would 
expect,  the  ISA  system  is  limited  to  a 
maximum  of  16MB  RAM  compared  with 
64MB  for  the  EISA  system.  Each  review 
unit  had  eight  1MB  SIMMs  installed, 
using  80-ns.  RAM. 

Both  motherboards  offered  eight  ex- 
pansion slots,  with  all  16-bit  slots  in  the 
ISA  system  and  all  32-bit  slots  in  the 
EISA.  Each  of  our  review  units  had  five 
slots  free,  though  the  filled  slots  contained 
a  different  combination  of  boards  in  each 
unit. 

The  three  ISA  system  slots  were  filled 
with  a  video  card,  a  serial/parallel  card, 
and  the  disk  controller.  The  EISA  system 
saves  a  slot  by  including  the  serial  and 
parallel  ports  on  the  motherboard.  How- 
ever, as  with  other  EISA  systems  that  use 
the  Ultra-22C  caching  bus-master  con- 
troller, the  Dyna  Micro  unit  needed  an  ad- 
ditional slot  for  a  floppy  disk  drive  con- 
troller. In  the  ISA  system  this  isn't  much 
of  an  issue,  since  it  still  leaves  five  slots 
free  for  expansion.  The  EISA  mother- 
board also  has  provision  for  a  mouse 
connector,  an  $85  option. 

ISA  VIDEO  SPEED 

Both  review  units  came  with  the  Orchid 
ProDesigner  II  video  card.  However,  the 
card  yielded  significantly  different  per- 
formance in  the  two  systems,  with  merely 
average  results  in  the  EISA  system  com- 
pared with  excellent  performance  in  the 
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In  Short:  The  Dyna  Work  Master  486  25  Cache 
EISA  showed  average  scores,  but  individual 
scores  were  slower  than  you  might  expect.  The 

Orchid  ProDesigner  II  video  card  managed  only  a  middling  result.  Similarly,  the  14.5-ms. 
hard  disk  and  caching  controller  were  slowest  among  systems  with  the  same  controller. 
Processor  and  memory  timings  were  weak,  too.  Strong  points  include  a  year  of  on-site 
sen/ice  and  a  relatively  low  price  for  an  EISA  PC,  though  neither  factor  should  sway  your 
buying  decision. 
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Dyna  Woric  Master 
486  25  Cache  EISA 

Dyna  Micro  Inc.,  30 
W.  Montague 
Expwy.,  San  Jose, 
CA  95134:800-336- 
3962,  408-943- 
0100. 

List  price  (tested 
configuration): 
$6,749. 
Memory  and 
processor  RAM  cache:  8MB  80-ns.  SIMMs, 
256K  cache. 

Disk  drives  and  controller:  Imprimis  14.5- 
ms.  329MB  ESDI,  UltraStor  controller,  51 2K 
cache,  1 .2MB  and  1 .44MB  floppy  disk  drives. 
Display:  Orchid  ProDesigner  II  Super  VGA 
adapter  with  1MB  RAM.  ADI  14-inch  monitor. 
Software:  DOS  4.01. 
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IS  A.  In  fact,  except  for  disk  performance, 
which  benefits  mightily  from  the  EISA 
system's  caching  controller,  the  ISA  sys- 
tem is  the  better  performer  of  the  two. 

The.se  results  suggest  that  you  can  get 
a  better  value  with  the  ISA  system  and  an 
upgrade  to  a  caching  controller.  Or,  you 
can  get  Dyna  Micro's  identically  equipped 
486/33  ISA  system  for $5, 999— $750  less 
than  the  486/25  EISA  but  yielding  a  proc- 
essor speed  gain  of  as  much  as  25  percent. 
Also  note  that  an  identically  equipped 
386/33  ISA  sy.stem  is  $3,599— $1,300 
less  than  the  486/25  ISA.  If  you  are  com- 
mitted to  EISA,  you  should  consider  the 
Dyna  Micro's  486/33  EISA  system,  sell- 
ing for  ju.st  $450  more,  at  $7,199. 

All  Dyna  Micro  units  come  with  a  one 
year  on-site  warranty  for  parts  and  labor. 
On-site  .service  is  available  through  Inte- 
grated Automation,  which  claims  a  24- 
hour  response  time  anywhere  in  the  U.S. 
or  Canada,  with  a  repaired  or  replacement 
system  supplied  within  48  hours.  Almost 
as  important,  Dyna  Micro  offers  unlim- 
ited, toll-free  technical  support,  available 
from  8  A.M.  to  5  P.M.  P.S.T.,  Monday 
through  Friday. 

Interestingly,  neither  of  the  Dyna  Micro 
systems  has  any  one  feature  that  stands 
out  significantly  from  the  crowd.  Yet  each 
key  area  of  user  concern — price,  perfor- 
mance, support  policy,  and  flexibility  in 
system  design — appears  notably  better 
than  average.  And  that  combination  adds 
up  to  an  interesting  whole. 
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YouVe  always  ready  to  present  with  the  Digital 
Palette  Color  Film  Recorders  from  Polaroid. 
Now  you  can  turn  your  great  ideas  into  high  quality 
presentations  instantly  with  the  Digital  Palette  Color 
Film  Recorders  from  Polaroid.  In  fact,  you  can  make 
top  quality,  full  color  35mm  slides,  prints  and  over- 
head transparencies  right  from  your  PC  in  just  min- 
utes. And  because  you're  creating  presentations  at  your 
desk,  you  save  money  on  outside  vendors.  And  of 
course,  only  Polaroid's  Color  Film  Recorders  come  | 
with  a  two  year  warranty,  the  longest  in  the  industry. 
The  CI-3000  and  CI-5000  are  compatible  with  lead- 
ing software  packages  including  Polaroid's  Presentation 
For  a  free  information  kit,  fill  out  the  coupon  or  call  1-800-225-1618.  And  start  turning  your  best  ideas 
into  reality  right  away. 


Get  up  to  $320  worth  of  presentation  accessories 
FREE  with  purchase  by  6/30/91 . 


□  Please  send  free  information 

□  Please  contact  me  to  arrange  a  demonstration. 

Name  

Title  

Organization  

Address  

City  

Phone  number  ( 
PC  make  and  model. 


M/C591 


Mall  to:  Polaroid  Corp..  Box  5011,  Clifton.  NJ  07015 
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This  morning, 

this  entire  presentation 

was  just  a  scribble. 
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Capitalization  History 


$  Millions 

^     ■  Long  Tcnn  Debt 
400    □Preferred  Stock 
□  Common  Stock 
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The  industry^  best-setter 
justgot  better. 
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'  The  Panasonic  1124/ is  here. 
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The  Panasonic  KX-P1124  has  probably  won  more  awards  than  any  other  dot  matrix  24-pin  printer  in  history 
The  KX-P1124/ represents  a  significant  improvement 

It's  simpler  to  operate.  With  a  new  LCD  display  on  our  EZ- Set™  operator  panel,  so  you  can  not  only 
see  what  you're  doing. . .but  how. 

Its  fester  In  act,  at  up  to  300  cps  in  draft,  its  fester  than  most  of  the  other  popular  printers  in  its  class. 

It  now  has  11  built-in  fonts,  including  a  Super  Letter  Quality  font,  to  give  all  your  most  important 
business  correspondence  a  tmly  professional  look. 

Its  easier  to  load.  With  front,  bottom  and  rear  p^r  paths  made  even  more  convenient  by  a  new  and 
simpler  tractor  feed.  Yet  with  all  this  enhanced  power  and  flexibilitv,  the 

1124/  is  still  one  of  the  most  attractively- priced  printers  around.    '        Printers  Computers,  Pmpherals 

That,  too,  is  the  I^asonic  Jy.  And  the  reason  why  our  strongest  ^T"'  andPacstmles 
impression  is  value.  For  further  information  on  the  KX-P1124/;  and  the  P3I13SOI1ICa 
name  of  the  dealer  nearest  you,  call  1-800-742-8086.  Office  Automation/^=^}vA 

*  Bised  on  I  S  dollar  market  share  of  competiln-c  mcxlck  for  the  \l  months  ending  \\ 
December.  I99(),  as  reported  by  lnfo(x)rp  ( )  Engineered  for  the  office. 

esisneci  for  people. 
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EPS  486/25  Tower 

by  Pat  Honan 

m  FACT  FILE  1 

With  its  generic  name  and  typical  tower 
design,  the  EPS  486/25  Tower  gets  easily 
lost  in  the  crowd  of  486  computers.  But 
behind  its  mundane  exterior  are  strong 
expansion  options,  an  attractive  price, 
good  service  and  support,  and  solid  per- 
formance. Combined,  they  make  the  486/ 
25  Tower  stand  a  cut  above  the  run-of- 
the-mill  486  ISA  system. 

The  $4,195  price  for  our  standard 
configuration  includes  8MB  of  RAM,  a 
128K  RAM  cache,  one  floppy  disk  drive, 
a  Maxtor  15-millisecond  200MB  hard 
disk,  and  a  Super  VGA  display.  A  second 
floppy  disk  drive,  game  port,  Windows 
3.0,  and  a  Logitech  mouse  are  also  in- 
cluded in  the  price.  EPS  sells  direct,  so 
there  are  no  discounts  on  this  price.  While 
it's  not  the  least  exjjensive  486  system 
you'll  find,  the  price  is  competitive.  Even 
so,  you  may  want  to  pass  by  the  reviewed 
unit  for  EPS's  33-MHz  486  tower  unit, 
which  costs  just  $400  more  for  the  same 
configuration:  a  10  percent  greater  price 
for  about  25  percent  greater  processor 
performance. 

Perched  on  its  floor  stand,  the  486/25 
Tower  measures  26  by  7.5  by  18  inches 
(HWD).  The  power,  reset  and  turbo  but- 
tons and  keyboard  lock  are  all  within  easy 
reach  along  the  front  panel. 

Internally,  the  motherboard  is  of  EPS's 
own  design.  It  features  an  OPTi  chip  set 
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EPS  486/25  Tower 

EPS  Technologies 
Inc.,  10069  Dakota 
Ave.,  Jefferson,  SD 
57038;  800-447- 
0921,605-966- 
5586. 

Ust  price  (tested 
configuraUon): 

$4,195. 
Memory  and 
processor  RAM 
cacfie:  8MB  80-ns.  SIMMs,  128K  cache. 
Disk  drives  and  controller:  Maxtor  15-ms. 
200MB  IDE,  32K  cacfie:  1 .2MB  and  1 .44MB 
floppy  disk  drives. 

Display:  Orchid  ProDeslgner  II  Super  VGA 
adapter  with  1MB  RAM,  Optiquest  15-inch 
monitor. 

Software:  DOS  4.01 ,  W\niows  3.0. 
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and  AMI  BIOS  that  supports  shadowing 
of  the  system  and  video  BIOS  through  the 
CMOS  setup  program.  EPS  offers  one 
RAM  cache  size:  1 28K  of  25-nanosecond 
static  RAM.  You  can  add  a  maximum  of 
16MB  of  system  RAM,  all  of  which  can 
be  installed  on  the  motherboard  using 
1MB  SIMMs. 

Those  looking  for  a  file  server  will  not 
have  to  worry  about  filling  the  486/25 
Tower's  six  half-height  drive  bays  and 
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In  Short:  The  EPS  486/25  Tower's  perlornfiance 
on  the  processor,  memory,  and  disk  tests  was 
average,  due  largely  to  common  components 

such  as  the  80-ns.  hard  disk  with  no  disk  cache.  Performance  on  the  video  test  was  better, 
but  numerous  systems  bunched  tightly  together  on  this  test.  The  expansion  options— six 
half-height  drive  bays,  two  3.5-inch  drive  bays,  and  five  open  expansion  slots — make  this 
machine  a  solid  choice  as  a  file  server. 


two  3.5-inch  bays  too  quickly.  All  but  two 
of  the  half-height  bays  are  accessible  from 
the  front  of  the  computer,  leaving  plenty 
of  room  to  add  devices  that  use  removable 
media  such  as  tape  drives,  CD-ROM  play- 
ers, or  erasable  optical  drives.  There  is 
one  hitch:  The  bays  not  accessible  from 
the  front  are  parallel  to  the  control  switches 
on  the  front  panel  and  must  be  recessed 
slightly  to  clear  the  wires  leading  to  and 
from  these  switches.  This  makes  for  a 
tight  fit  against  the  power  supply  at  the 
rear  of  the  case,  and  some  deeper  drives 
may  not  fit. 

The  system  comes  with  six  1 6-bit  slots 
and  two  8-bit  slots.  Video,  I/O  ports,  and 
the  integrated  floppy/hard  disk  controller 
are  all  on  boards,  leaving  four  16-bit  and 
one  8-bit  slots  open  for  additions  like 
internal  modems  or  additional  device 
controllers. 

The  486/25 's  speed  is  average,  overall. 
It  did  best  on  the  Direct  to  Screen  video 
test,  tying  for  third  place  thanks  to  its 
Orchid  ProDesigner  II  video  card.  Its 
processor,  memory,  and  disk  test  scores 
were  also  solid  across  the  board. 

EPS  covers  the  486/25  Tower  with  a 
fairly  standard  one-year  warranty  on  parts 
and  labor,  but  also  kicks  in  a  60-day 
money-back  guarantee  and  one  year  of 
free  on-site  service  provided  by  TRW. 
(The  Orchid  board  included  with  the  tested 
configuration  comes  with  a  four-year 
warranty.)  A  toll-free  technical  support 
line  is  available  every  day  of  the  week 
except  Sunday.  The  sy.stem  lacked  FCC 
Class  B  certification  at  the  time  of  the 
review. 

If  price  or  speed  requirements  domi- 
nate your  purchase  decision,  there  are 
systems  that  beat  the  486/25  Tower,  in- 
cluding it's  own  33-MHz  sibling.  But  if 
you're  looking  for  a  25-MHz  system  with 
plenty  of  room  for  future  expansion  and 
reliable  performance  at  a  fair  price,  EPS's 
486/25  ISA  deserves  a  strong  look. 


HEWLETT-PACKARD  CO. 

HP  Vectra  486 

by  Edward  Mendelson 

If  you've  ever  used  a  Hewlett-Packard 
LaserJet,  you  know  what  to  expect  from 
an  HP  computer:  sturdy  and  luxurious 
construction  combined  with  solid  and 
reliable  performance.  The  EISA-based  25- 
MHz  HP  Vectra  486  doesn't  advance  into 
new  ground  the  way  some  of  HP's  print- 
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Introducing  New  Aldus 
Persuasion  (or  Windows. 

No  otlier  presentation  .software  is  us  uutomutic  u.s 
ne^^'  Persuasion"  2.0  from  Aldus.  But  wliut  exactly 
do  we  mean  liy  automatic? 

Let  us  explain  tKe  tKree  easN'  step.s.  Step  1=  P.cl^ 
one  of  55  prc-desi§ned  AutoTemp  latcs.  Step  2:  Put 
your  tliouglits  into  tKe  built-in  outliner;  Persua- 
sion instantly  formats  your  outline  into  fabulous 
finished  visuals.  Step  3:  Now  print  overheads. 

speaker  notes  or  band- 
outs.  Or  output  IJSmm 
slides.  Xbuts  it. 

Yet.  Persuasion 
doesn  t  .stop  tbere.  It's 
sucb  a  complete  business 
tool  tbat  it  also  includes 


Arrange  the  flow  of  your  presentation 
with  the  on-screen  slide  sorter 


word  pn)cessin§,  drawing  tools,  cbartin^  and 
^rapbin^  capabilities.  Plus,  it  allows  you  to  import 
word  prtKX-ssin^,  spreadsheet,  gmpbic.  and  CGM  fil  es. 
Witb  a  combination  of  features  libe  tbcse,  vou 
can  easily  customize  or  create  your 
own  presentations.  And  tbe  Wind  ows 
environment  mates  it  all  ca.sy  for  you 
to  learn  and  u.se. 

Once  you  do,  you  II  want  to  call 
on  tbe  powers  of  Persuasion  2.0 
every  day  for  any  type  of  meeting — 
formal  or  informal.  Something  tbe  u.scrs  of  our 
award-winning  Macintosh  version 
have  done  for  years. 

So  call  today  for  a  free  demo  dish 
or  a  $9.95  video  and  sec  bow  success 
with  new  Persuasion  2.0  is  automatic.  m 


1 

For  a  free  demo 
disk  or  a  $9.95 
video,*  call  (800) 
333-2538,  Oepti  ON 
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Perfectly  June^ 

To  Break  All  Performance  Barriers  ^9 


Whether  you  are  driving  a  screaming  racing  machine  down  the 
track,  propelling  an  electronic  design  toward  market  or  revving  up 
a  business  dependent  on  personal  computers . . .  it's  about 
performance.  At  Jameco,  we  dynamically  tune  our  products, 
customer  support,  quality  assurance  and  competitive  pricing 
so  that  your  electronic  and  computer  purchases  perform! 

Jameco's  wide  product  choices  give  you  the  inside  track. 
Choose  from  our  catalog  of  over  4000  Jameco  products, 
including  the  most  advanced  computer  tools,  starter 
systems  to  mid-range.  We  keep  things  mnning 
smoothly  with  customer  support  for 
everyone  from  power  users,  to 
corporate  managers,  and  to 
the  hobbyist.  Technically 
expert  staff  members  answer 
your  questions  by  phone  and 
discuss  your  needs.  And, 
you  can  place  orders 
24  hours  a  day 


The  Jameco  crew  has  spent  16  years  synchronizing  distribution 
of  quality  electronic  components,  computer  products,  and  test 
and  measurement  equipment,  for  millions  of  satisfied  customers. 
So  shift  into  high  gear  and  join  our  large  family  of  repeat 
customers  from  businesses,  schools  and  universities, 
government  and  individuals. 
Break  through  the  electronic  and  system  performance 
barrier  Call  Jameco  for  a  complete  product  catalog,  or  stop 

by  our  catalog  store. 


Jameco  llMHz  80286  Computer  Kh 

•512KB  RAM  (expandable  lo4MBl 

•  200  Wall  power  supply 

•  101-kcy  Keyboard     •  Mulli  1/0  Card 
•Toshiba  I.44MB.3.5"  Floppy  Drive 

•  I)R  IXJS  5  0  and  AMI  diagnostic  software 

$549.95/JE2812A 


Video  monitor /itUfMcr  not  tncludcd 


Lofiilcdi  Mouw 


U»u  ^^^^ 


OvdbU3ZMB 

-  -      -  f ,  ,A 


Jameco  33MH/  64KB  Cache 
Computer  Kit 

•  AMI  Motherboard  with  MKB  cache.  81M86 
upgMdeable.  4MB  RAM  (expandable  to  32MB) 

•  300  Watt  power  supply 
•6  half-height  drive  bays 

•  lOI-kcy  Keyboard     •  Multi  I/O  Card 
•Toshiba  l.44MB,3.5"  Floppy  Drive 

•  DR  IX)S  5  0  and  AMI  diagnostic  software 

$1999.95/JE3833A 

VidM)  inoniliM/jdic^rr  nut  irKluJcd 


Jameco  16MH/  80386SX  Computer  Kit 

•  2MB  K/VM  (expandable  lu  HMU) 

•  200  Watt  power  supply 

•  101-key  Key  board     •  Multi  I/O  Card 

•  Toshiba  1.44MB,  3i"  Floppy  Drive 

•  DR  [K)S  5  0  and  AMI  diagnostic  software 

$999.95/JE3816A 


Video  moMor/adipler  noi  inckided 


MaBotrCUps 


JAMECO 

ELECTRONIC  COMPONENTS 


COMPUTER  PRODUCTS 


(ilobd  SpccWdn 


^  LEDDbftayi 


Ceatmiia  CoanccHn 


1355  Shoreway  Rd.  Belmont,  CA  94002  (415)  592-8097  FAX:  (415)  592-2503 

Ifarms:  Prices  are  subjcul  u*  chuni^v  without  notice.  Iicniii  subject  to  nvatluhility  anj  prior  «ilc.  (^impletc  list  of  terms  warrantic*  is  available  upon  request. 
All  trade  names  are  registered  irademarkii  <if  their  rcHpective  cnmpanieK.  *  f>  (>1  Jameco  Blectrunic  Components  Computer  Products 
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COMPUTERS 

25-MHz  486  PCs 


In  Short:  The  HP  Vectra  486  turned  in  average 
performance  on  all  benchmark  tests,  even  with- 
out processor  or  disk  caches.  This  machine  stands 

out  not  as  a  top  performer  but  as  a  solidly,  stylishly  designed  EISA  machine.  Built-in  1/0  ports 
and  the  (loppy  disk  controller  save  expansion  slots,  and  six  half-height  drive  bays  (plus  six 
power-supply  connectors)  should  fill  the  storage  and  backup  needs  to  function  as  a  network 
server.  The  construction  quality  makes  this  computer  a  serious  contender. 


ers  do,  but  it  does  offer  an  almost  ideal 
combination  of  sturdiness  and  expanda- 
bility. If  what  you're  looking  for  is  a  net- 
work server  or  high-capacity  workstation 
that's  likely  to  stand  up  to  any  treatment  or 
accommodate  almost  any  reasonable  ex- 
pansion needs — and  you're  willing  to  pay 
a  premium  price  for  premium  quality — 
HP  markets  one  of  the  best  available 
choices. 

The  system  tested  by  PC  Magazine 
Labs,  which  included  8MB  of  RAM  (on 
two  4MB  SIMMs)",  a  330MB  ESDI  hard 
disk,  a  1 .2MB  floppy  disk  drive,  and  HP's 
Super  VGA  video  subsystem,  will  cost 
you  $13,395. 

HP  doesn't  use  an  external  processor 
cache  in  its  25-MHz  systems.  The  Vec- 
tra's  performance  in  all  categories  of  test- 
ing was  average  among  25-MHz  systems, 
but  you're  unlikely  to  feel  that  the  slight 
additional  speed  you  can  get  from  other 
systems  is  enough  to  justify  giving  up  the 
reliability  you  can  expect  from  HP. 

NEW  SYSTEM,  SAME  PRICE, 
MORE  MEMORY 

By  the  time  you  read  this,  HP  will  have  in- 
troduced the  Vectra  486/25T,  an  upgraded 
version  of  the  Vectra  486  that  will  sell  at 
the  same  price  but  will  provide  2MB  more 
RAM  than  the  original  model  and  will 
come  with  a  SCSI-2  hard  disk  system  that 
HP  recently  introduced  in  the  Vectra  486/ 
33T.  The  ESDI  drives  used  in  the  original 
Vectra  486  will  still  be  available  as  an 


option  at  the  same  price.  The  one-year 
warranty  on  the  original  Vectra  486  lets 
you  return  the  machine  for  service  to  the 
dealer  or  manufacturer;  the  improved  486/ 
25T  will  come  with  one  year  of  on-site 
service  as  well.  You  also  get  HP's  toll- 
free  telephone  support  (with  the  numbers 
listed  in  the  manual),  plus  advice  and  soft- 
ware upgrades  on  the  company's  Compu- 
Serve forum. 

A  similarly  configured  486/33T  with 
128K  cache  will  cost  you  exactly  $2,000 


FACT  FILE 


HP  Vectra  486 

Hewlett-Packard  Co., 
19310  Prunerldge 
Ave.,  Cupertino.  CA 
95014:800-752- 
0900. 

List  price  (tested 
configuration): 

$13,395. 
iMemory  and 
processor  RAIM 
cache:  8MB  80-ns. 
SIK/IMs. 

Di»k  drives  and  controller:  Hewlett-Packard 
16-ms.  330MB  ESDI;  Adaptec  controller,  64K 
cache:  1.2MB  floppy  disk  drive. 
Display:  Headland  256K  VGA  adapter. 
Hewlett-Packard  14-inch  monitor. 
Software:  DOS  4.01. 
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more  than  the  corresponding  486/25T. 
The  price  difference  is  substantial  enough 
to  make  either  system  a  dauntingly  expen- 
sive but  reliable  choice  in  its  price  class. 
And  unless  you  intend  to  use  this  system 
for  heavy-duty  CAD  or  similar  applica- 
tions, you  may  not  find  that  the  average 
25-percent  speed  increase  justifies  the 
additional  price.  HP  doesn't  offer  a  33- 
MHz  386. 

Any  model  of  the  Vectra  486  will  give 
you  a  PS/2-style  mouse  port,  a  serial  port, 
and  two  parallel  ports  without  wasting 
any  expansion  slots,  and  the  floppy  disk 
controller  is  included  on  the  motherboard. 
The  result  is  that  you  give  up  two  of  the 
eight  32-bit  EISA  expansion  slots  to  the 
hard  disk  controller  and  video  card  and 
have  six  slots  free. 

The  towerca.se  can  hold  six  half-height 
storage  devices,  all  accessible  from  the 
front  panel.  In  PC  Labs'  test  machine, 
which  had  a  full-height  330MB  drive  and 
half-height  1.2MB  floppy  disk  drive  in- 
stalled, three  half-height  bays  remained 
empty. 

DOUBLE  COVERAGE 

The  HP  Vectra  486's  handsome  steel  tower 
case  has  a  keyboard  lock  and  case  lock  but 
no  reset  switch.  When  you  lift  off  the 
outer  cover,  you  find  a  second  heavy 
metal  cover  shielding  the  motherboard 
and  drives;  the  connectors  that  hold  this 
cover  can  be  opened  with  a  small  coin  or 
screwdriver.  HP  uses  a  backplane  design 
that  mounts  processor  and  RAM  on  sepa- 
rate daughtercards.  The  memory  card  can 
hold  up  to  64MB  of  80-nanosecond  4MB 
SIMMS. 

A  metal  cage  placed  over  the  486  chip 
that  reduces  RF  emissions  helped  this  ma- 
chine attain  its  FCC  Class  B  rating.  Two 
more  daughtercards  hold  the  I/O,  mouse, 
and  keyboard  ports.  Everything  inside  the 
unit  is  easily  accessible  and  beautifully 
finished,  although  there  were  a  couple  of 
tracer  wires  on  the  motherboard  indicat- 
ing last-minute  fixes. 

Even  in  its  improved  25T  model,  the 
Vectra  486  doesn't  offer  any  special  per- 
formance advantages — even  the  new 
SCSI-2  system  retains  the  8-bit  data  bus 
from  earlier  SCSI  models — but  it  offers 
highly  tangible  advantages  in  construc- 
tion and  service.  HP  positions  this  com- 
puter for  high-end  CAD  work,  as  a  .server, 
or  as  a  multiuser  machine.  If  you  don't 
mind  paying  the  price  for  HP's  quality, 
it's  hard  to  see  how  you  could  go  wrong 
buying  the  Vectra  486. 
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HIQUALITY  SYSTEMS  INC. 

HiQ  425i 

by  Bruce  Brown 

If  price  is  your  primary  driving  faclor  in 
computer  purchasing,  \ooV.  closely  at  the 
HiQuality  Systems  HiQ  425i.  The  system 
comes  with  a  well-known  assortment  of 
parts  inside.  But  if  you  require  on-site 
service  as  an  option,  you'll  have  to  look 
elsewhere. 

The  HiQ  425i  costs  a  measly  S3,699  in 
our  test  configuration,  which  coincided 
with  the  standard  configuration  for  this 
review.  The  test  machine  included  8MB 
of  RAM,  an  external  64K  RAM  cache,  a 
201MB  16-milllisecond  IDE  hard  di.sk, 
both  a  1.2MB  and  a  1.44MB  floppy  disk 
drive  (these  come  standard),  a  1,024-  by 
768-pixel  video  board  with  1  MB  RAM, 
and  a  14-inch  color  Super  VGA  monitor. 

The  Free  Technolog)  motherboard  uses 
an  Intel  chip  set  and  AMI  ROM  BIOS. 
The  system's  maximum  1 6MB  RAM  will 
fit  on  the  motherboard  using  80-nano- 
second  1MB  SIMMs.  The  external  64K 
proces.sor  RAM  cache  with  its  25-ns. 
SRAM  SIPs  should  be  ample  for  mo.st 
applications,  although  the  motherboard 
can  hold  up  to  256K. 

There  are  eight  16-bit  ISA  expansion 
slots  on  the  Free  Technology  mother- 
board, all  capable  of  holding  full-length 
interface  cards.  In  the  test  machine,  I/O, 
video,  and  drive  interface  cards  each  took 
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HiQ  4251 

HiQuality  Systems 
Inc.,  740  N.  Mary 
Ave..  Sunnyvale.  CA 
94086:  800-827-5836, 
408-245-5836. 
List  price  (tested 
configuration): 
$3,699. 
Memory  and 
processor  RAM 
cache:  8MB  80-ns. 
SIMMs.  64K  cache. 

0\sk  drives  and  controiler:  Maxtor  16-ms. 

200MB  IDE.  IDE  controller.  1.2MB  and 

1 .44MB  floppy  disk  drives. 

Dispiay:  Orchid  ProDesigner  II  Super  VGA 

adapter  vifith  1MB  RAM,  Matsushita  14-inch 

monitor. 

Software:  DOS  3.3. 
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HIQ  4251 


in  Short:  The  HIQ  425i  is  an  average  performer. 
The  Orchid  ProDesigner  II  video  board  helped 
the  system  achieve  a  slightly  faster-than-average 
video  timing,  but  it  was  not  as  fast  as  other  systems  using  this  board,  and  the  IDE  hard  disk 
produced  a  slightly  below-average  time  on  the  disk  test.  This  ISA  system  comes  in  a  tower 
case  with  six  half  height  drive  bays.  If  only  it  came  with  an  on-site  service  option,  the  system 
would  have  been  one  of  the  best  buys  we  reviewed. 


one  slot,  leaving  five  slots  free.  Room  for 
expansion  is  one  drive  better  in  the  HiQ 
425i  than  in  most  desktop  systems.  The 
standard  size  tower  case  has  space  for  six 
half-height  drives,  four  of  which  are  ac- 
cessible. 

Just  to  show  that  high  cost  doesn't 
always  add  up  to  high  performance,  the 
HiQ  425i  tied  for  fastest  on  our  processor 
tests  and  came  in  second  on  the  memory 
test.  The  Orchid  ProDesigner  II  performed 
adequately  on  our  video  tests,  though  not 
as  well  as  the  .same  card  did  in  some  other 
.systems.  And  the  Maxtor  hard  disk's 
performance  compared  favorably  with  that 
of  its  ISA  counterparts. 

The  biggest  news  about  this  system  is 
not  perfomiance,  however;  it's  low  price. 
When  you  compare  the  425  i  to  other 
machines  sold  by  the  same  vendor  you 
find  roughly  a  $6(X)  delta  between  per- 
formance categories.  A  similarly  equipped 
HiQ  386/33  costs  $3,099— $600  less,  but 
without  the  math  coprocessor  that  is  built 
in  to  the  80486.  A  33-MHz  ISA  486  from 
HiQ  co.sts  $4,289— $580  more,  but  with  a 
25  percent  faster  processor  for  roughly  1 6 
percent  more  money. 

HiQuality  Systems  sells  computers  via 
mail  and  telephone  order.  All  systems 
come  with  a  one-year  parts,  two-year  labor 
warranty  and  a  30-day  money-back  guar- 
antee. There  is  a  toll-free  technical  sup- 
port line  with  parts  shipping  for  identified 
defective  components.  The  telephone 
service  operates  9:00  A.M.  to  6:(X)  P.M. 


HiQ's  lack  of  on-site 
service  should  over- 
ride the  attraction  of 
its  low  prices  for  all 
but  those  users  who 
have  access  to  their 
own  repair  facilities. 


P.S.T.,  Monday  through  Friday,  and  from 
1 1 :00  to  4:00  P.S.T.  on  Saturday.  Unfor- 
tunately, HiQ  doesn't  provide  standard 
backup  or  primary  on-site  service;  if  you 
can't  identify  a  defective  component  on  a 
troubled  machine  or  if  the  whole  system 
is  down,  you  have  to  send  the  computer  to 
HiQ's  California  facility.  The  vendor  pays 
for  shipping  one  way. 

While  HiQ's  incidence  of  machines 
sent  back  for  service  may  be  very  low, 
mail-order  buyers  have  come  to  expect 
and  demand  on-site  service.  HiQ's  lack  of 
such  an  option  should  override  the  attrac- 
tion of  its  low  prices  for  all  but  those  users 
who  have  access  to  their  own  mainte- 
nance and  system  repair  facilities.  ■ 
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With  EDITOR'S 
^^1  CHOKE 

going  for  it, 
how  could  you 
go  wrong?" 


PC  Magazine 


¥)uSim{iy 
Cant  Go  Wrong! 


"The  ZEOS  386SX-16  successfully  combines  the  two 
things  people  most  want  in  their  systems:  solid  performance 
and  attractive  pricing. .  .The  ZEOS  is  the  fastest  SX  tested!' 

PC  Magazine,  On  why  the  ZEOS' 
386SX  Wins  Editors  Choice. 

Starting  complete  at  only  $1,295  the  ZEOS  386SX 
will  be  your  choice  too.  Come  on  in  and  take  a  look! 


YOUR  COMPLETE  ZEOS 
386SX  HARD  DRIVE 
SYSTEM  INCLUDES  ALL 
OF  THESE  FEATURES 
FOR  ONLY  $1295! 

20MHz  Systems 
Available  tool 

m  '386SX-16  CPU.  8/ 16MHz  Dual 
Speed,  Keyboard  selectable. 
Reset/Turbo  Buttons. 

■  Fast  42MB  IDE  Hard  Drive,  1.2MB 
Teac'  Floppy  Drive. 

>i  512K  of  high  speed  memory 
expandable  to  16MB. 

ZEOS  14  flat  screen  High-Res 
amber  monitor  with  Tilt  and 
Swivel  Base. 

Genuine  Hercules'  brand 
graphics  controller! 

ZEOS/RS  Enhanced  keyboard 
with  pleasant  Tactile/Click  feel. 

■  Two  high  speed  serial  ports  plus 
parallel  and  gome  ports. 

■  Six  16-bit  and  two  8-bit  expon- 
sion  slots. 

Speed  demons  appreciate  our 
Shadow  RAM/ EMS  capability, 
and  full  387SX  support. 

■  Includes  our  7-bay  ZEOS  space 
saver  case.  Two  cooling  fans 
and  200  Watt  power  supply 
for  added  expandability  and 
reliability.  Top  notch. 

»  Plus  your  ZEOS  Absolute 

Satisfaction  30  Day  Money  Back 
Guarantee,  Full  One  Year 
Limited  Warranty  and  Express 
Replacement  Parts  policy. 

■  Wrap  it  all  up  with  24  Hour 
a  Day  Toll  Free  Technical  and 
Sales  support  on  your  ZEOS 
Hotline.  You've  got  a  winner! 


ORDER  NOW  TOLL  FREE 

Fax  Orders  dial:  612-633-1325 
In  Minnesota  Coll:  612-633-4591 
Hearing  impaired  (TDD): 
800-228-5389 
Government  Orders: 
800-245-2449 

Outside  U.S./Canada:  612-633-6131 
MasterCard,  VISA,  Discover, 
AmExp,  Z-Card  and  COD. 


Price.  Support. 


award  winning  ZEOS  386SX  for  only  $1295?  After  all, 
there  are  no  compromises  in  this  system.  Quite  frankly,  a 
great  price  is  the  result  of  many  ZEOS  advantages. 

For  instance.  Unlike  most  of  the  others,  ZEOS  maintains 
its  own  chip  level  Research  and  Development  staff  plus 
our  own  board  level  manufacturing  facifities.  All  rignt  here 
in  St.  Paul.  When  it  comes  with  the  ZEOS*  name  it  comes 
with  World  Class  Quality  It's  the  best  you  can  buy 

You  are  saving  too  because  you  are  buying  direct  from 
ZEOS.  And  you  can  buy  with  confidence  because  ZEOS 
is  a  strong  and  rapidly  ^wing  public  company  (NASDAQ 
Symbol:  2E0S).  Our  professional  Systems  Consultants 
and  expert  Technical  bupport  staff  serve  tens  of  thousands 
of  customers  World  Wide,  twenty  four  hours  a  day  And 
these  are  happy  customers.  How  do  we  know? 
Because  nearly  50%  of  our  system  sales  comes  from 

previous  ZEOS 
customers.  Now 
thaf s  incredible! 
But  that  won't 
surprise  you 

after  you  buy  your  first  ZEOS  system.  YouH  be  back  too. 

ZEOS  24  HOUR  A  DAY  SUPPORT. 

It  was  ZEOS  who  invented  24  Hour  Tech  Support  and 
is  it  ever  good!  Anytime  you  need  help  your  telephone  is 
a  Toll  Free  Hotline  direct  to  your  own  personal  technician — 
one  who  knows  your  system  inside  and  out. 
We're  here  if  you  need  us.  Toll  Free,  Around 
the  Clock,  Every  day  No  additional  charge. 

And  that's  only  the  start  of  your  ZEOS 
Customer  Satisfaction  Package. 

Add  to  it  our  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee,  One  Full  Year 
Limited  Warranty  and  our  Express  Parts 

  Replacement  Policy  You're  gomg  to  be  very 

satisfied.  We  don't  just  say  it.  We  Guarantee  it. 

ORDER  YOUR  OWN  ZEOS  386SX  TODAY! 

Ordering  your  ZEOS  386SX  is  easy  Simply  pick  up 
the  phone  and  give  us  a  call  at  800-423-5891.  Buying  the 
ZEOS  386SX  is  perhaps  the  best  purchase  decision  youll 
ever  make!  After  all,  your  satisfaction  is  absolutely 
Guaranteed. 


ELEASE  5.0 


Conventional 
Mcmofy 

0.49 

0.83 
0.83 


ORDER  NOW  TOLL  FREE: 

800-423-5891 


DONT  FORGET  THE  OPTIONS! 

As  PC  Magazine  said,  ZEOS  offers  "more  options  than 
even  the  most  configuration  hungry  hound  could  possibly 
need'.'  Because  every  ZEOS  system  is  custom  built  you 
may  choose  from  a  huge  selection  of  hard  drives,  video 
packages  and  many  other  options.  On-site  service  is 
available  too.  Call  800-423-5891  for  details. 

I  prices  and  specificatkna  ve  subject  to  change  without  notice.  Pleaae  call  to  coofinn  pricing,  spedficatkn  and  wamnty  details. 

Compaq  and  Deskpm  arr  trademarks  of  Compaq  Computer  Coiporation;  CZEOS  International.  Ltd..  530  5th  Avenue,  N.W.. 


TAKE  YOUR  PICK 


Choose  fiom  4  great 
money  saving  packages. 

or  specify  your  own  custom  configuration! 


The  Complefe  ZEOS  386SX. 
Package  #1.  Your  complete 
386SX  systeml 

ONLY  $1295 

This  is  your  complete  386SX  ^tem 
for  only  $1295.  It  includes  all  the 
features  described  in  the  column  to 
the  left  System  highlights  include: 

■  Screaming  ZEOS  16MHz  386SX 
motherboard. 

■  Ultra-fast  42MB  IDE  Hard  Drive. 

■  Genuine  Teac*  L2MB  floppy 

■  512K  of  High  Speed  60ns  DRAM, 
16MB  capacity. 

■  Siadow  RAM/EMS  capability, 
387SX  support. 

■  ZEOS  14"  Flat  Screen  Tilt/Swivel 
Amber  Monitor 

■  Genuine  Hercules*  Graphics  Card. 

■  Two  Serial,  one  Parallel  and  one 
Game  Fbrt. 

■  ZEOS  SuperCase:  2  Cooling  Fans, 
7  Bays,  200  Watt  power  supply 

■  ZEOS  R/S 101  keyboaid. 

■  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee. 

■  One  Full  Year  Limited  Warranty, 
with  Express  Parts  Replacement. 

■  24  Hour  a  Day  Toll  Free  Technical 
Support. 

The  Incredible  Upgrade 
Package  #2 

ONLY  $1895 

We  take  ftdcage  #1  and  upgrade  your 
Editor's  Choice  system  to  mclude: 

■  Top  quality  16-bit  high  res  1024 
VGA  color  graphics  card  with  512K 
video  RAM. 

■  ZEOS  14"  Hi^  Res  1024x768  VGA 
Color  Monitor  with  Tilt  &  Swivel. 

■  One  full  Megabyte  of  60ns  DRAM. 

■  Microsoft*  DOS  4.01  with  Disk 
Cache  Software. 


PC  Magazine 
said  it  best. 
"Great  expandability, 
quality  parts,  and 
down-to-earth 
pricing... the 
result  is  a  winner." 
-Editor's  Choice! 


20MHz  Now  Available! 


Call  now  for  details  on 
the  New  ZEOS  386SX-20. 

G)mplete  with  64K 
SRAM  Cache!  Absolutely 
Inaedible.  Add  only  $200 
to  any  package. 


Incredible  Upgrade 
Pcickage  ^3 

ONLY  $2095 

Now  take  Two  megabytes  of  memory 
and  a  second  floppy  drive  and  save 
even  more!  Your  extras  now  include: 

■  Top  quality  16-bit  high  res  1024  VGA 
color  graphics  card  with  512K 
video  RAM. 

■  ZEOS  14"  High  Res  1024x768  VGA 
Color  Monitor  with  Tilt  &  Swivel. 

■  Two  full  M^abytes  of  Hi^  Speed 
DRAM. 

■  A  second  Teac  floppy  drive,  3.5," 
1.44  MB. 

■  Microsoft*  DOS  4.01  with  Disk 
Cache  Software  plus  Microsoft 
Windows™  3.0  and  mouse! 

Incredible  Upgrade 
Package  #4 

ONLY  $2295 

Want  an  even  bigger  hard  disk? 
Package  #4  gives  you  all  the  extras 
plus  our  Fast  85MB  hard  drive. 
Outrageous  savings! 

■  High  Speed  85MB  IDE  Hard  Drive. 

■  Top  quality  16-bit  high  res  1024 
VGA  color  graphics  card  with  512K 
video  RAM. 

■  ZEOS  14"  High  Res  1024x768  VGA 
Color  Monitor  with  Tilt  &  Swivel 
Base. 

■  Two  full  Megabytes  of  High  Speed 
DRAM. 

■  A  second  Teac  floppy  drive,  3.5," 
1.44  MB. 

■  Microsoft*  DOS  4.01  with  Disk 
Cache  Software  plus  Microsoft 
Wmdows™  3.0  and  mouse! 


ORDER  NOW  TOU  FREE: 

800-423-5891 


Y)urownZE)OS  386SX' 
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Call  Now! 
800-423-5891 
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Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet  ^^^^I^j;;;^- — 


Free  end 


Slip-sheet 
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Follow  instructions  on  the  other  side 


YES.  COMPLETE.  $1295 


Editor's  Choice!  "ZEOS  comes  in  a  winner. .  .The  fastest 
SX  tested . . .  packing  plenty  of  value . . .  great  expandability, 
quality  parts  and  down  to  earth  pricing. . .  how  could  you 
go  wrong?"  PC  Magazine,  Editor's  Choice. 

How  could  we  say  it  any  better?  You  simply  can't  go 
wrong.  The  ZEOS  386Sa  is  the  best  you  can  buy 

And  right  now,  you  can  buy  your  own  complete  ZEOS 
386SX  42MB  hard  drive  system  for  only  $1295! 

Nothing  can  touch  it.  The  ZEOS  386SX  gives  you 
Guaranteed  Value  you  simply  can't  get  anywhere  else. 
And  ZEOS  is  America's  premier '386  systems  manufac- 
turer. After  aiW,  PC  Magazine  selected  ZEOS  '386  systems 
"For  Overall  Excellence"  above  all  others.  But  why  do  they 
call  the  ZEOS  386SX  "a  terrific  choice"?  Four  key  reasons: 

M(miance.Qua% 

YOU  WANT  PERFORMANCE?  THIS  IS  ITl 

ZEOS  has  invested  literally  thousands  of 
hours  creating  the  world's  finest  386SX. 
And  as  PC  Magazine  said  "it  is  the  fastest 
SX  tested','  an  awesome  performer  indeed! 
This  is  no  rehashed 
'286  design.  It's  a  true 
'386  from  the  ground  up. 
A  Rock  Solid  Investment 
that  runs  circles  around 
everything  else  out  there. 

QUALITY  YOU  CAN 
COUNT  ON. 
ZEOS  QUALITY. 

Your  ZEOS  386SX  is  designed  and  manufactured  right 
in  our  own  laboratories.  We  nave  used  only  the  very  best 
components  available.  From  the  power  supply  right  thru 
to  the  video,  every  component  is  absolute  top  quality. 

As  an  example.  If  you  order  a  mono  system  youH  ^pre- 
date the  fact  that  we  use  only  genuine  Hercules'  brand 
monochrome  graphics  cards.  They  cost  us  more  than 
double  what  omers  pay  for  their  cheaoer  "Hercules  compati- 
ble" cards.  But  Hercules*  is  quality  Ouality  you  deserve. 

And  if  you're  a  VGA  buyer  youll  absolutely  bve  our 
VGA  display  As  PC  Magazine  said  "the  ZEOS  VGA  dis- 
play and  card  prove  to  be  one  of  the  fastest  overall . . .  tying 
wim  the  Compaq  Deskpro  386S!'  Now  that's  hot  video! 

Even  the  floppy  drive.  Yours  will  be  a  genuine  Teac!  They 
cost  a  lot  more  but  you  simply  can't  buy  better.  ZEOS 
systems.  Quality  from  the  ground  up. 

AN  INCREDIBLE  PRICE  FOR  AN  INCREDIBLE 
MACHINE. 

Incredible  is  the  word!  How  can  we  build  your 


PC  LABS  BENCHMARK  SERIES  k 
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Mix 
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i,:  ZEOS  386SX/16 

3.99 

6.98 

IBM  PS/2  Modal  55SX 

4.46 

8.46 

Compaq  Oeskpre  386S 

4.48 

9.67 

Purchase  ordera  frofn  Fortune  1000  compuiies.  Governments  and  institutions  subject  to  appttTval.  Leasing  programs  avaitabic  A 
Mkioiaft,  MS-DOS  and  Wuxkm  are  tiadanarka  oi  Miawft  Coiponiioa.  IBM  and  PS/2  are  tndonaika  o(  IBM  Cocporatint 
St  Paul,  MN  SSU2  USA. 
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ZEOS  IS  THE  LEADER 


10  Good  Reasons 
ToBuy  Rom  ZEOS 


Reason  #1  . 

"Overall  ExcellencoT  ^ 

As  PC  Magazine  said 
"Price  is  always  a  consid- 
eration. So  are  benchmark 
test  results.  But  both  factors 
can  be  deceiving,  which  is  why 
we  consider  them  in  the  context 
of  other  aspects  that  will  make  the 
difference  months  and  years  down 
the  road:' 

These  are  the  attributes  which  PC 
Magazine  used  in  awarding  ZEOS  the 
coveted  Editor's  Choice,  not  once  but 
seven  times.  And  "Overall  Excellence" 
are  the  very  words  PC  Magazine  used 
in  describing  ZEOS  systems  compar- 
ing them  to  all  others. 

Reason  #2 

Dazzling  Performance. 

In  one  recent  '386  review,  PC  Maga- 
zine awarded  ZEOS  Editor's  Qioice. 
"The  ZEOS  '386  blows  away  every 
other  computer. . .  a  smart  choice"  is 
what  they  said.  And  in  another  recent 
review.  Government  Computer  News 
said  the  ZEOS  33MHz  '386  is  "argu- 
ably the  fastest  MS-DOS  and  OS/2 
micro  in  the  world!' 

Dazzling  Performance  is  built  into 
every  ZE(S  system.  It's  a  key  compo- 
nent of  ZEOS  Overall  Excellence. 

Reason  #3 

Exceptional  Quality. 

PC  Resource  Magazine  put  it  this 
way,  "ZEOS . . .  provides  quality  com- 
parable with  IBM  or  Compaq  and  does 
so  for  about  70%  of  the  price!'  ZEOS 
uses  only  the  very  best  components. 
And  every  system  is  fully  tested  and 
bumed-in  right  in  our  own  labs. 

Reason  #4 

Value. 

InJbWoHd  says,  "We  find  the 
ZEOS  '386  an  excellent  value.  Speed: 
Excellent.  Corr^atibility:  Excellent. 


Value:  Excellent!' 
Personal  Computing 
said,  "ZEOS...  is  tfje 
best  value  we've 
come  across... its 
performance  is 
\   ri^t  up  there 
with  the  slick- 
est, most  expensive 
PCs  you  can  buy!' 


Reason  #5 

Warranties  and  Guarantees. 

ZEOS  believes  in  its  products. 
That's  why  we  offer  each  and  every  cus- 
tomer our  30  Day  Absolute  Satisfaction 
Money  Back  Guarantee,  no  questions 
asked.  Plus,  our  One  Full  Year  Limited 
Warranty  and  Express  Parts  Replace- 
ment R)licy.  Optional  On  Site  Service 
is  available  too.  Call  for  details. 

Reason  #6 

24  Hour  Toll  Free  Technical 
and  Sales  Support. 

At  ZEOS,  the  customer  is  #1.  That's 
why  we  invented  24  Hour  a  Day  Tech 
Support.  For  convenience.  If  you 
buy  a  product  from  us  we  feel  we  should 
be  there  to  help,  any  time  of  the  day  or 
ni^t.  Give  us  a  call  Toll  Free!  800-423- 
5891.  Anytime! 

Reason  #7 

Experience. 

Almost  unique  in  the  mail  order 
computer  industry,  ZEOS  maintains  its 
own  chip  level  Research  and  Develop- 
ment staff.  In  addition  to  Systems 
Manufacturing,  we  also  operate  our  own 
Board  Level  Manufacturing  facility. 

ZEOS  has  been  involved  in  Research 
and  Development  since  our  incorpora- 
tion back  in  198L  Our  strong  and 
experienced  Research,  Manufacturing 
and  Technical  Staff  translates  into 
superior  factory  direct  computer 
systems  for  you. 


Reason  #8 

A  Sterling  Reputation. 

In  magazine  after  magazine  and 
review  after  review  ZEOS  systems  are 
cited  for  Overall  Excellence,  for  Excel- 
lent Value,  as  the  Right  Choice  and  so 
on.  All  of  this  is  flattering  but  the  most 
important  thing  is  this:  What  do  our 
customers  thirik?  Frankly,  they  love  us. 
The  systems  and  the  support.  That 
means  more  to  us  than  anything. 

Reason  #9 

Easy  to  Buy. 

ZEOS  systems  are  easy  to  buy.  You 
can  pick  up  the  phone  any  time  of  the 
day  or  night  and  order  your  new  ZEOS 
computer.  And  we  accept  MasterCard, 
Visa,  Discover,  American  Express, 
and  Corporate  Purchase  Orders  from 
Fortune  1000  Conpanies,  Collies,  Uni- 
versities and  Governments.  Complete 
Leasing  P'rograms  are  availaHe  as  well. 

And  now  the  Z'CARD!  It's  your  very 
own  ZEOS  Credit  Card  and  you  can 
apply  today  With  the  Z*CARD  you 
can  chaige  your  ZEOS  purchases  and 
pay  in  easy  monthly  installments.  It's 
just  like  a  Bank  Card.  Why  not  apply 
for  your  Z«CARD  now! 

Reason  #10 

You're  Going  to  be 
Very  Satisfied. 

When  it  comes  right  down  to  it, 
you're  going  to  be  very  satisfied  with 
your  new  ZEOS  system.  Our  goal  is  your 
complete  satisfaction.  And  that's  our 
commitment  to  you.  To  quality.  To  per- 
formance. To  reliability  and  support. 
To  Value.  We  don't  just  say  it,  we 
Guarantee  it! 

FAX  Oiders  Dial:  612-633-1325 
In  Minnesota  Call:  612-633-4591 
MasterCard,  VISA, 
Discover,  AmEx, 
Z'Card  and  COD 
Open  24  Houi^  a 
day,  365  Days 
a  year. 

Order  Now 
Toll  Free 

800-423-5891 


Please  call  for  current  pricing  and  warranty  details.  ZEOS  is  a  publicly  traded  company  Symbol:  ZEOS,  C  1989  ZEOS  International.  Ltd.,  530  5th  Avenue.  N.W.,  St.  Paul,  MN  55112. 


Cu|- ,  dterial 


Apply  NofffartfaeZ'CMD! 


SEND  FOR  YOUR  ZEOS  CREDIT  CARD 


it' 


0\ 


I  Low  Consumer  Rate! 
I  No  Annual  Fee! 

Now  you  can  send  for  your 
own  ZEOS  Credit  Card.  It  works 
just  like  a  MasterCard  or  Visa 
for  ZEOS  purchases. 

Fill  out  your  Z«Card"' Ap- 
plication and  mail  it  today  to 
ZEOS  International,  Z'Card  Pro- 
cessing Center,  530  5th  Avenue  N.W., 
St.  Paul,  MN  55112.  Well  give  you  a  call  as  soon 
as  your  credit  line  is  established!* 
Please  complete  all  appropriate  sections,  provkiin^  at  least  t\vo  veai^ 
residence  and  employment  histon:  THIS  IS  NOT  A  CREDIT  AGREE- 
MENT! One  will  be  sent  to  you  upon  authoriziition  of  an  account.  (This 
Fomi  Must  Be  Signed  To  Process  Your  Order.)  All  Financed  Purchases 
Are  Subject  To  Credit  Approval.  If  You  Have  Anv  Credit  Questions, 
Please  Call  800-421-8942  For  Assistance.  Thank  You! 


A  married  person  may  apply  for  individual 
credit.  I  am  applying  for  (please  check  appro- 
priate box): 

□  JOINT  CREDIT  with  another  pereon. 
Complete  entire  application. 

□  INDIVIDUAL  CREDIT  but  rely  on 
income  or  assets  of  another  person  as  a 
basis  for  repaying  the  credit  requested. 
Complete  entire  application. 

□  INDIVIDUAL  CREDIT. 

Do  not  complete  Section  C.** 

**If  you  are  a  married  Wisconsin  applicant, 
you  must  provide  your  spouse's  informa- 
tion as  indicated,  even  though  your  spouse 
may  not  be  signing  the  contract. 

NOTICE  TO  WISCONSIN  APPLICANTS: 

YOU  MUST  DISCLOSE  YOUR  MARITAL 
STATUS. 

□  married  □  unmarried  □  legally  separated 


A.  YOUR  PERSONAL  INFORMATION 


N»me- 


llome  Phone  (_ 

Soc.  S«c.  No  

Addrrss  

Ol)  


DalrofBiilli. 


./  /_ 

_  Apl  


.Zip. 


Since?  (Mo./Yr.l- 
Previoujt  Address  - 
ac)  


□  Bn>  DRcnl  aOtlwr. 


B.  CREDIT  INFORMATION 


PLEASE  TELL  IJS  IF  \OL  H\\  E:    (  hecking  AccuunI    □  Ves    □  \o 
Savings  Account      □  Ves    □  No 


Y/N    How  Man>? 


V/\    Ho«  Man>? 


Bank  Loan 
VISA 

\1aslcrC«il 

Finance  Company  l^uan 


Di'pl.  Siorv  Chanctr  Card 
Credit  Lnion  Account 


Olhrr  Major 
(haree  ( anl\ 


.Siaie- 


-Zip- 


C.  JOINT  APPLICANT  INFORMATION 


l-!nipl<i>rr_ 


Miinilil>  (irovs  Salar)  $_ 
Prftiou\  Kmplovvr  


Divlimc 
Bin.  Phone  U 


Sin«7(Mo./Yr.)- 
 )  


Front  -  To 

Occupation  , 

IncMmc  fnim  allmnn>,  child  support  or  svpanUe  maintenance  payments  need  not  be 
disclosed  if  >ou  do  not  Hish  lo  ha>e  it  considered  as  basis  for  repa>in}:  this  obligation. 


.Additional  Monthly  Income  S- 


Name  &  Address  uf  Nearest  Relali>e  Not  Litfntt  With  You- 


-  Rrlationsliip_ 


Joint  Applicants  Name. 

Soc.  Sec  No  

Address  

Cit>  


Dale  ofBinh- 


_/  /_ 

_  Apl  


.Stale- 


.Zip- 


llomt  Pliime  (  

JuinI  .Applicanl\ 
Eniplo>er 

Bus.  l*hone  (  


Date  of  Residence - 


(Mo./Yr.) 


Since?  (\1o./Vr.»_ 


-)- 


Muntlil>  firwss  Salary  S_ 


CUSTOMER  AUTHORIZATION 


I  authorize  ZEOS  International,  Ltd.  or  its  assignees  to  invcsiig;iic 
credit  records  and  to  report  my  performance  hereunder  to  credit 
agencies.  I  hereby  certify  that  the  following  information  is  fur- 
nished to  you  for  the  purpose  of  obtaining  credit  and  is  true  and 
correct  to  the  best  of  my  knowledge  and  belief 


Applicant's  Signature. 
Dale  


JuinI  Applicant's  Signature. 
Dale  


FOR  MARRIED  WISCONSIN  APPLICANTS: 

I  acknowledge  that  the  obligation  described  herein  is  being  incurred 

in  the  interest  of  my  marriage  or  family. 


Buyer's  Signature. 


Dale. 


There  are  costs  associated  w  ith  the  u.se  of  this  credit  card.  lo  obtain  more  infomiation  about  these  costs,  call  us  at  800-421-8942  or  612- 
635-0613  or  write  to  ZEOS,  Z«Card  Processing  Center,  530  5th  .Avenue  N.W..  St.  Paul,  MN  551 12. 

NY— A  consumer  crcdil  report  may  be  neguesled  in  connection  with  this  application  or  in  connection  wilh  updates,  renewals  or  extensions  of  anv  credit  granted 
as  a  result  ofthis  application.  Ill  subseguenlly  ask  for  this  information.  I  will  be  informed  whether  or  not  such  a  report  was  requested  and,  if  so.  the 
name  and  address  of  the  agency  that  furnished  the  report. 

Oll-Tlli:  OHIO  L\WS  AGAINST  I5ISC  RIMINAT10N  REQUIRE  THAT  ALL  CREDITORS  MAKE  CREDIT  EQUALLY  AVAILABLE  TO  ALL 
CREDITWORTHY  CUSTOMERS  AND  THAT  CREDIT  REPORTING  AGENCIES  MAINTAIN  SEPARATE  CREDIT  HISTORIES  ON  EACH 
INDIVIDUAL  UK)N  REQUEST.  THE  OHIO  CIVIL  RIGHTS  COMMISSION  ADMINISTERS  COMPLIANCE  WITH  THIS  LAW 


•Hnancingnol  av.iilahic  in  Ala^k,l.  Hawaii  or  outside  the  continental  U.S. 
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Copyrighted  material 


Printer  Sharing  Solutions 

5  or  10  Ports 


Reliable  Automatic  Switching 
Easy  to  Install  and  Use 
No  PC  RAM  Memory  Required 
Toil-Free  Technical  Support 
45-Day  Money-Back  Guarantee 


as  an  smm  au  rrthi:  vuacr  atrD-i-nitt 
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AS-41 


5  Ports 


HWP-256 
HWP-512 
HWP-1000 


with  256KB 
with  512KB 
with  1MB 


$325 
$375 
$425 


User  Upgradable  Memory: 

From  256KB  to  16MB  buffer 

Input/Output  Settings  -  4/1  or  3/2: 
All  parallel  ports;  user  configurable  as 
either  three  inputs  to  two  outputs,  or  four 
inputs  to  one  output,  buffered  auto-switch 

Rapid  Data  Transfer  - 100,000  cps: 

The  HWP  uses  Direct  Memory  Access 
(DMA)  for  data  transfers  into  the  buffer, 
making  the  HWP  hardware  capable  of 
receiving  parallel  data  at  the  high  rate  of 
100,000  characters  per  second. 

Pop-up  Menu  or  Front  Panel  Buttons: 

Use  either  the  pop-up  menu  or  the  front 
panel  switches  to  select  printers,  select 
the  next  available  printer,  send  multiple 
copies,  clear  data,  and  other  functions. 

AS-4f    5  Ports  $200 

Smart  Switch  -  No  Pop-up  or  Buffer: 

Four  parallel  inputs  to  one  parallel  output, 
electronic  automatic  switch  with  no  buffer 

SPPS    (not  shown)  $100 

Interface  Converter  -  No  Buffer 

Combination  serial-to-parallel,  or 
parallel-to-serial  interface  converter  in  a 
single  unit;  low-power  CMOS  desiign 
denves  power  from  serial  connection,  no 
power  supply  needed;  supports  9,600  to 
115,200  bps,  DIP  switch  configurable 


1  PC 
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Save  Money  by  Sharing 
Office  Resources: 

The  SL  is  the  peripheral  sharing  solution 
which  enables  everyone  to  share  lasers, 
printers,  plotters,  and  modems.  The  HWP 
IS  ideally  suited  for  sending  large  graphics 
files,  but  is  economical  enough  for  any 
kind  of  printing  within  a  small  workgroup. 

Greater  access  by  more  users  reduces 
unproductive  idle  time  and  the  expense  of 
purchasing  additional  peripherals.  With  a 
buffer,  all  users  can  simultaneously  send 
print  data  and  quickly  release  their  PCs  to 
continue  working. 

We  are  the  worid's  largest  manufacturer 
of  buffered  data  switches  for  PCs  which 
assures  your  getting  the  best  value  and 
highest  performance  from  our  products. 

Ca//  For  Afore  Information 

(800)  345-2356 

Fax  (503)  585-4505 

Buffalo  Products,  Inc. 
2805 19th  St.  SE,  Salem,  OR  97302-1520 


SLorSLP      10  Ports 


SLorSLP-256 
SLorSLP-512 
SLorSLP-1000 


with  256KB  $495 
with  512KB  $575 
with  1MB  $675 


Two  Configurations  -  Ten  Ports  Each: 

SL  -  four  parallel  and  six  serial  ports 
SLP- eight  parallel  and  two  serial  ports 
Both  include  15  ft.  serial  null-modem  cable 

User  Upgradable  Memory: 

From  256KB  to  4MB  buffer 

Any  Combination  of  Printers  or  PCs: 

All  ten  SL  or  SLP  ports  can  be  software 
configured  as  either  input  or  output. 

Automatically  Routes  and  Buffers  Data: 

Automatic  switching  and  queuing  of  jobs; 
automatically  converts  data  from 
parallel-to-serial  or  serial-to-parallel 

115,200  bps  PC-to-PC  File  Transfers: 

Transfer  files  serially  between  PCs  up  to 
1 1 5,200  bps;  buffer  serial  data  to  the  SL 
several  times  faster  than  normal  9,600  bps 

Pop-up  Menu  via  Hotl(eys  or  Mouse: 

Keyboard  selection  of  printers  and  many 
other  control  functions;  pop-up  is  for 
convenience,  but  is  not  required 

Simple  Installation: 

Plug  in  your  cables;  if  desired,  run  the 
installation  software  for  the  pop-up  menu 
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Magneto-Optical  Drives: 


Fulfilling 
The  Promise  of 
Rewritable  Optical? 


They're  faster  than  floppies  but 
slower  than  hard  disks.  They're 
more  expensive  than  hard  disks 
but  cheaper  than  8-mm.  tape. 
They're  reliable,  removable,  and 
rewritable.  But  are  magneto- 
optical  drives  the  ultimate 
storage  solution  for  you? 


by  M.  David  Stone 

Since  1 972,  when  the  laser  videodisk  first  displayed  the 
powers  of  write-once  optical  storage,  the  world  has 
yearned  for  a  rewritable  optical  disk.  Today's  con- 
sumer electronics  market  has  yet  to  deliver  a  rewritable 
CD  to  home  audiophiles — even  though  manufacturers 
have  already  demonstrated  the  technology.  But  the  PC 
industry  is  ripe  with  choices  for  the  end  user  who  wants 
a  rewritable  optical  storage  device. 

The  most  viable  rewritable  (also  called  erasable) 
optical  device  available  today  is  the  magneto-optical 
(MO)  disk  drive,  which  borrows  from  both  magnetic 
and  optical  technologies.  Introduced  in  1988,  the 
magneto-optical  drive  provides  the  removability  of 
floppies  and  the  Bernoulli  Box,  the  random-access 
potential  of  hard  disks,  the  reliability  of  CD-ROMs,  and 
the  promise  of  DAT-like  capacity.  But  before  you  dash 
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HOW  MAGNETO-OPTICAL  TECHNOLOGY  WORKS 


OPTICAL  HEAD 

The  optical  head  in  a  magneto- 
optical  drive  uses  a  series  of 
mirrors,  lenses,  and  prisms  to 
direct  the  light  it  uses  to  read 
from  and  write  to  the  disk.  The 
light  originates  at  the  laser 
diode  and  follows  a  path  to  the 
disk.  Light  reflected  from  the 
disk  Is  translated  into  electrical 
signals  by  photo  detectors.  The 
drive  electronics  then  interpret 
those  signals  as  data  and  use 
them  to  maintain  focus  (by  way 
of  the  focus-error  signal)  and 
tracking  (by  way  of  the 
tracking-error  signal). 


Photo  detectors 


Laser  diode 
Photo  detectors 


out  to  buy  this  ultimate  storage  solution, 
consider  the  limits  of  the  current  crop: 
They're  expensive,  they  can't  provide  as 
much  storage  on  one  side  of  a  disic  as  the 
largest  hard  disks,  and  they're  slower  than 
today's  hard  disks.  (See  the  sidebar  "From 
Floppy  to  Magneto-Optical:  A  Guide  to 
Storage  Options.") 

For  a  complete  end-u.ser  package 
(which  includes  a  SCSI  controller,  soft- 
ware, and  an  MO  cartridge  as  well  as  the 
drive  mechanism),  the  17  external  MO 
drives  reviewed  here  are  priced  roughly 
between  S3.0(X)  and  S7.(XX).  Compart  this 
price  range  with  the  cost  of  a  300MB 
(roughly  the  average  per-side  capacity  of 
an  MO  cartridge)  hard  disk,  which  is 
between  SI. 500  and  $2,000.  And  a  hard 
disk  has  a  higher  storage  capacity — up  to 
1.2GB  of  on-line  storage.  Currently, 
magneto-optical  drives  offer  a  maximum 
of  only  500MB  per  side.  Also,  your  hard 
disk  is  faster  than  an  MO  drive.  On  aver- 
age, the  tested  MO  drives  performed  PC 
Magazine  Labs"  DOS  Disk  Access  test 
approximately  four  times  as  slow  as  the 
hard  disk  on  our  test-bed  Compaq  Deskpro 
386/25e.  (See  the  sidebar  "Magneto- 
Optical:  Faster  than  a  Floppy.  Slower 
than  a  Hard  Disk. " )  So  don '  t  toss  out  your 
trusty  Winchester  drive  yet:  For  primary 
storage,  it's  still  your  best  bet. 

SECONDARY  STORAGE 

For  other  storage  needs  (such  as  secon- 
dary storage,  especially  for  large  files) 
MO  drives  may  prove  ideal.  And  for 
backing  up  your  hard  disk,  you  won't  find 
a  more  reliable  medium — although  it  is 


READING  AND  WRITING  WITH  A  MAGNETO-OPTICAL  DRIVE 


Magneto-optical  drives  write  data  using  magnetism 
(in  ttie  form  of  a  magnetic  field  called  the  bias  field) 
and  light  (in  the  form  of  a  laser  beam).  The 
recording  layer  on  the  disic  stores  the  equivalent  of 
binary  1s  and  Os  in  the  magnetic  domains,  shown 
here  as  vertical  arrows  to  indicate  polarity.  The  disK 
is  designed  so  that  the  bias  field  by  Itself  is  too 
weak  to  change  the  polarity  of  the  magnetic 
domains.  But  when  a  spot  on  the  disit  is  heated  by 
a  high-powered  laser  beam,  its  resistance  to 
changing  polarity  drops.  The  bias  field  can  now 
change  the  disit  area's  polarity,  which  the  drive 
reads  as  Is  and  Os.  To  read  the  disk,  the  drive  us 
a  laser  beam  that  is  not  hot  enough  to  allow  the 
bias  field  to  change  the  disk  area's  polarity. 


an  expensive  storage  solution. 

The  combination  of  high  capacity, 
erasability,  and  removability  makes  MO 
drives  a  good  choice  for  any  application 
that  needs  lots  of  disk  space,  such  as 
graphics.  PC  Magazine,  for  example,  is 
almost  100  percent  electronically  pro- 
duced. A  single  cover  can  use  as  much  as 
40MB  of  disk  space.  We  need  to  keep  that 
graphics  file  on  hand  for  months,  but  with 
an  issue  coming  out  once  every  two  weeks, 
we  can't  tie  up  valuable  hard  disk  space 
with  magazine  covers.  An  MO  drive  would 
be  the  perfect  solution  for  this  secondary- 
storage  application. 

Some  other  disk-hungry  applications 
that  are  tailor-made  for  MO  storage  in- 
clude CAD/CAM  images,  voice  mail 
messages,  and  fax  messages.  However, 
MO  drives  are  currently  a  poor  choice  for 
multimedia  applications  because  the 
drives"  data  retrieval  times  are  too  slow. 
To  help  put  their  speed  in  context,  con- 
sider that  on  average  the  drives  reviewed 
here  perform  three  times  as  fast  as  the 
floppy  disk  drives  on  our  Deskpro. 

Another  significant  application  for  MO 
drives  is  hard  disk  backup.  From  a  strictly 
functional  viewpoint,  MO  drives  are  a 
clear  improvement  on  tape  drives,  since 
MOs  are  random-access  devices.  If  your 
hard  disk  dies  and  you  have  it  backed  up 
on  tape,  you'll  have  to  wait  for  a  new  hard 
disk  before  you  can  restore  your  data.  If 
you  have  it  backed  up  on  an  MO  disk,  you 
can  keep  going,  albeit  at  a  slower  speed. 

The  removability  of  the  MO  disk  makes 
it  attractive  for  applications  where  secu- 
rity is  key.  With  an  MO  disk,  you  can 


HARDWARE 
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ERASE  PASS 


Writing  to  a  magneto-optical  disk  takes 
two  steps:  an  erase  pass  and  a  write 
pass.  During  the  erase  pass,  all  the 
magnetic  domains  align  to  the  same 
polarity  and  represent  binary  Os. 

The  high-powered  laser  beam  heats 
each  spot,  which  in  turn  allows  the  bias 
field  to  change  the  polarity  of  the  mag- 
netic domains.  Opposite  polarities  at- 
tract, and  as  the  disk  passes  under  the 
bias  field — whose  polarity  is  set  in  one 
direction  (down,  in  this  case) — it 
changes  all  the  magnetic  domains  to 
the  opposite  polarity  (up,  in  this  case). 


easily  lock  up  your  data  in  a  safe  each 
night.  And  removability  can  give  you 
some  of  the  sneakemet  functionality  of  a 
floppy  disk  as  well.  Consider,  for  ex- 
ample, carrying  multimegabytes  of  pro- 
grams and  data  between  home  and  office 
on  a  single  lightweight  5.25-inch  disk. 

One  final  advantage  of  MO  drives: 
MO  technology,  is  crash-proof  because 
the  read/write  head  doesn't  speed  across 
the  disk  (as  it  does  for  a  Winchester  hard 
disk). 

LASER  BEAMS  AND  MAGNETS 

Most  storage  technologies  are  either  purely 
magnetic  (such  as  hard  disks,  floppy  disks, 
and  tape  drives)  or  purely  optical  (such  as 
WORM  drives).  But  as  its  name  implies, 
a  magneto-optical  drive  depends  on  both 
magnetism  and  optics  by  using  a  magnet 
and  laser.  The  drive  writes  data  (as  a 
pattern  of  magnetic  fields)  to  a  disk  by 
using  both  the  laser  and  magnet;  when 
reading  the  data  (by  using  the  la.ser  only), 
the  MO  drive  interprets  the  effect  of  these 
fields  on  the  reflected  light. 

In  some  ways,  a  magneto-optical  disk 
works  much  like  any  other  magnetic 
medium.  The  disk's  recording  layer  is 
magnetic,  and  the  drive  uses  a  magnetic 
field  called  the  bias  field  to  change  the 
magnetic  polarity  of  areas  on  the  disk. 
However,  unlike  purely  magnetic  media, 
the  recording  layer  is  designed  so  that  at 
normal  operating  temperatures,  the  bias 
field  is  far  too  weak  to  affect  the  magnetic 
alignment  on  the  disk.  That's  where  the 


WRITE  PASS 


On  the  write  pass,  the  drive  reverses 
the  polarity  of  the  bias  field  (up.  in  this 
case).  As  with  the  erase  pass,  any 
spot  the  high-powered  laser  heats  will 
have  its  polarity  changed  (to  down,  in 
this  case)  by  the  bias  field.  On  this 
second  pass,  however,  the  drive  is 
selective,  essentially  heating  up  the 
binary  Is  and  leaving  the  Os  alone. 
The  result  is  a  pattern  of  1  s  and  Os — 
or  north  and  south  polarities— that  the 
drive  can  read  and  interpret  as  data. 


laser  beam  comes  into  play.  (See  the  dia- 
gram "Reading  and  Writing  with  a  Mag- 
neto-Optical Drive.") 

Resistance  to  the  effect  of  magnetic 
fields  is  known  as  coercivity,  and  it  is  one 
of  the  advantages  of  the  MO  disk  over 
traditional  magnetic  media.  The  higher 
the  magnetic  medium's  coercivity,  the 
less  likely  the  chance  of  accidental  altera- 
tion by  stray  magnetic  fields.  Put  a  refrig- 
erator magnet  on  a  floppy  disk  and  you 
will  almost  certainly  scramble  any  data  on 
the  disk.  Put  that  same  magnet  on  a  mag- 
neto-optical disk  and  nothing  is  likely  to 
happen. 

Of  course,  high  coercivity  also  makes 
it  more  difficult  to  write  to  or  erase  from 
the  disk,  but  you  can  change  coercivity  by 
controlling  the  temperature.  The  coerciv- 
ity for  any  magnetic  medium  falls  as 
temperature  rises.  At  low  temperatures, 
this  effect  is  slight.  However,  all  magnetic 
materials  have  a  characteristic  tempera- 
ture called  the  Curie  temperature,  at  which 
coercivity  falls  rapidly  to  zero. 

RAISING  THE  TEMPERATURE 

The  Curie  temperature  for  magneto-opti- 
cal disks  is,  very  roughly,  about  150  de- 
grees Centigrade  (300  degrees  Fahren- 
heit). This  is  a  far  higher  temperature  than 
a  disk  is  likely  to  be  subjected  to  from 
normal  handling,  but  it  is  low  enough  for 
a  laser  beam  to  quickly  heat  the  recording 
layer  above  its  Curie  temperature.  When  a 
given  spot  is  heated,  it  can  then  be  influ- 
enced by  the  bias  field's  magnetic  force, 
which  changes  the  spot's  magnetic  polar- 
ity. The  MO  material  then  quickly  cools 


READ  PASS 


To  read  from  the  disk,  the  drive  uses  a 
low-powered  laser  beam  that  does  not 
heat  the  disk  significantly.  The  read 
step  takes  advantage  of  a  phenome- 
non called  the  Kerr  effect.  When  a  po- 
larized light  beam  reflects  off  a  metal 
surface  in  a  magnetic  field,  the  light  is 
rotated  clockwise  or  counterclockwise, 
depending  on  the  polarity  of  the  field. 
The  drive  detects  this  rotation  and 
interprets  it  as  data. 
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down  and  regains  its  high  coercivity. 

To  write  magnetic  patterns  on  the  disk, 
the  MO  drive  turns  its  laser  on  and  off  as 
the  disk  rotates.  The  laser  selectively  heats 
particular  spots  as  they  pass  though  the 
bias  field,  thereby  changing  their  mag- 
netic polarities. 

Since  the  magnetic  field  remains  con- 
stant as  the  laser  turns  on  and  off,  the  drive 
can  set  polarity  in  only  one  direction  on 
any  given  pass.  To  use  the  standard  binary 
shorthand,  it  can  change  1  s  to  Os  or  Os  to 
Is,  but  it  can't  do  both  on  the  same  pass 
because  the  bias  field  cannot  change  rap- 
idly enough. 
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To  get  around  this  problem,  today's 
MO  drives  use  a  two-pass  writing  scheme. 
On  the  first  pass,  the  drive  erases  the  data 
from  the  area  it  will  eventually  write  to. 
During  this  erase  pass,  the  laser  is  on 
continuously  while  the  bias  field  changes 
the  area's  polarity  to  the  one  not  used  for 
the  write  mode.  On  the  write  pass,  it  can 
then  create  data  patterns.  In  essence,  the 
erase  pass  sets  the  entire  area  to  Os,  and  the 
write  pass  adds  in  the  Is.  (Soon  to  hit  the 
market  are  products  based  on  new  re- 
writable optica!  technologies  that  can 


handle  writing  in  one  pass.  For  more  in- 
formation on  such  techniques  as  phase 
change,  dye  polymer,  magnetic-field 
modulation,  and  light-power  modulation, 
see  the  sidebar  "Seeking  a  Faster  Drive: 
Up-and-coming  Rewritable  Optical  Tech- 
nologies.") 

To  read  data  from  the  disk,  the  MO 
drive  takes  advantage  of  a  subtle  effect  of 
magnetic  fields  on  light.  Lasers  are  a 
coherent  light  source,  which  means  that 
all  light  from  a  given  laser  is  a  single 
wavelength  and  is  polarized;  the  electric 
component  of  the  electromagnetic  wave 
varies  within  a  single  plane. 
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that  will  satisfy  all  PC  business  users,  sd  • 
any  choice  you  make  will  involve  trade- 
offs among  capacity,  cost,  and  speed. 
To  help  you  make  the  best  choice  for 
your  applications,  we  have  rated  each 
medium,  from  the  floppy  disk  to  the 
magneto-optical  disk,  on  its  ability  to 
perform  the  following  functions:  primary 
storage  (for  programs  and  data  that 
must  be  available  on-line,  when 
maximum  speed  for  reading  and  writing 
is  essential),  secondary  storage  (for 
programs  and  data  that  you  want  on 
hand,  but  speed  is  not  a  critical  factor), 
and  backup  (for  backing  up  the  contents 
of  your  primary  storage  area  for  safety 
and  archival  purposes). 

The  ratings  (excellent,  good,  poor,  or 
inappropriate)  are  based  on  the  needs  of 
the  mainstream  business  user,  but  you 
may  have  a  niche  application  that  turns 
a  normally  poor  choice  into  an  excellent 
one.  For  example,  an  optical  disk's  re- 
movability may  be  more  important  to  you 
(if  you  want  your  data  securely  locked 
overnight  in  a  safe)  than  a  hard  disk's 
faster  access  times.  And  In  a  harsh 
environment,  the  rewritable  optical  disk's 
invulnerability  to  head  crashes  may  be 
more  important  than  a  hard  disk's  faster 
speed  for  primary  storage. 

For  each  technology,  we  have 
included  pricing  and  capacity  informa- 
tion, as  well  as  the  major  manufacturers 
of  the  drives  and  media.  The  table  is 
organized  in  reverse  chronological 
order. 


Magneto-optical  and 
phase-change  disks 


4-mm.  digital  audio 
tape  cartridge 


8-mm.  helical  scan 
tape  cartridge 


WORM  disk 


Quarter-inch  tape, 

OC-2000 

minicartridge 


Removable  cartridge 
(Bernoulli  Box) 


Hard  Disk 
(Winchester) 


Quarter-Inch  tape, 
DC-fiOOO  cartridge 


N/A — Not  applicable:  A  hard  disk 
does  not  use  removable  media. 
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1988 
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Inappropriate 

Excellent 
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Poor 
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Inappropriate 
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1974 

Excellent 
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Good 
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When  polarized  light  reflects  off  a  metal 
surface  in  a  magnetic  field,  the  plane  of 
polarization  is  rotated — a  phenomenon 
known  as  the  Kerr  effect.  The  direction  of 
rotation  depends  on  the  magnetic  field's 
polarity.  For  MO  disks,  this  rotation  is  a 
scant  1  degree,  but  that's  enough  so  the 
drive  can  detect  it  and  read  the  patterns  on 
the  disk. 

OPTICAL  COUSINS 

The  MO  drive  represents  the  culmination 
of  optical  storage  technology  since  1972, 
when  the  first  videodisk  was  demonstrated. 
Although  designed  for  a  different  func- 
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tion  than  computer  data  storage,  video- 
disk  technology  relies  on  the  same  ability 
to  track  and  read  data  with  lasers.  And 
once  those  issues  were  solved  for  video- 
disks,  it  was  a  relatively  short  step  to  the 
compact  disk  and  the  CD-ROM. 

The  CD-ROM  (compact-disk  read- 
only memory),  is  fundamentally  the  same 
technology  as  the  compact  disk.  Data  on  a 
CD-ROM  is  stored  in  patterns  of  physical 
pits  in  the  recording  surface.  The  pits 
affect  the  reflectivity  of  the  surface,  and 
the  CD-ROM  drive  is  able  to  read  the  data 


by  detecting  these  changes. 

Like  the  compact  disk,  CD-ROM  tech- 
nology is  designed  as  a  publishing  me- 
dium that  allows  mass  production  of  the 
disks.  The  process  involves  creating  a 
master,  then  creating  the  disks  by  stamp- 
ing them — a  process  similar  to  the  one 
used  to  make  records.  This  approach  is 
appropriate  for  producing  on-line  ency- 
clopedias or  other  reference  tools,  but  it  is 
not  meant  to  let  you  write  anything  new  to 
the  disk  or  modify  the  information  that  is 
already  there. 

The  first  WORM  (write  once,  read 
many)  drives  were  introduced  in  the  United 


Major  manufacturers 
of  drive  mechanisms 

Canon,  Hitachi, 
Matsushita,  Maxoptix, 
MOST,  Pioneer,  Ricoh, 
Sharp,  Sony 


Prtce  of  drive 
subsystem 

$2,700-$6,000 


Mafor 

manufacturers 
of  media 

Asahl  Chemical.  Canon, 
Dalcel  Chemical,  Fuji  Photo, 
Hitachi,  Hoechst,  Kasel,  Kuraray, 
Kyocera,  Maxell,  Mitsubishi,  Mitsui, 
NEC,  Phillps/Dupont  Optical, 
Pioneer,  Ricoh,  Seiko  Epson, 
Sharp,  Sony,  Sumitomo  Chemical, 
TDK,  3M,  Tosoh,  Verbatim 


Maximum 
capacity 
per  disic  or  tape 

1GB 


Price  Of  media 

$130-$250 


Cost  per  MB 

$0.13-$0.25 


ArDAT,  GigaTrend, 
Hewlett-Packard,  Sony, 
WangDAT,  Wangtek 


$2.50(>-$6,000  BASF.  DIC  Digital,  Fuji  Photo.  JVC. 

Maxell,  Sony,  TDK 


2.5GB 


$30-$45 


$0.01-$0.02 


Exabyte 


$7,000-$8,000 


BASF,  DIC  Digital,  Fuji  Photo, 
Maxell.  Sony,  TDK 


5GB 


$40 


$0.01 


Hitachi.  ISI,  LMSI, 
Mitsubishi,  Optimem, 
Panasonic,  Pioneer,  Ricoh 


$2,500-$4,000 


Maxell,  Philips/Dupont  Optical, 
Pioneer,  Plasmon,  TDK 


1GB 


$100-$200  $0.10-$0.20 


Archive,  Colorado  Memory      $400-$1 ,400 
Systems,  Irwin, 
Mountain,  Wangtek 


Carlisle,  Sony,  3M 


150MB 


$30-$40 


$0.20-$0.27 


Iomega 


$1,119-$2,499 


Iomega 


44MB 


$90-$140 


$3.18-$4.50 


Conner,  DEC,  Fujitsu, 
Hewlett-Packard,  Hitachi, 
IBM,  Maxtor,  Micropolis, 
MiniscrilM,  NEC,  Quantum, 
Seagate,  Western  Digital 

Archive,  Tandberg, 
Wangtek 


$20O-$9,000 


$1,00(>-$4,000 


N/A 


Carlisle,  Gigatek,  Sony,  3M 


1.2GB 


525MB 


N/A 


$35-$75 


$7.50-$10.00 


$0.07-$0.14 


Chinon,  Matsushita, 
Mitsubishi,  Sony, 
TEAC,  Toshiba 


$60-$100 


CAO,  Fuji  Photo,  Maxeii, 
3M,  Verbatim 


1.44MB 


$1-$2 


$0.69-$1.39 
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The  486  Business  Workstation,  resetted SghTnd 


In  business,  power  and  flexibility  are  of 
the  essence.  And  only  an  Intel486~ micropro- 
cessor lets  you  plug  into  the  greatest  of  both  in 
a  new  superclass  of  desktop  computers:  The 
486  Business  Workstation. 


engineering  workstations, 
allows  you  to  run  today's  most  advanced 
applications  simultaneously.  For  instance,  you 
can  have  a  spreadsheet,  a  statistical  analysis 
program  and  a  desktop  publisher  interacting  at 
once,  at  the  same  time  pulling  data  from  your 


Iniel486  is  a  trademark  of  the  Intel  Corporation.  ®1991  Intel  Corporation.  All  rights  reserved. 


Copyrighted  ma  ;rial 


mainframe  in  real  time.  All  together  at  blink- 
of-the-eye  speed. 

Plus,  because  it  has  Intel  inside,  you 
won't  sacrifice  compatibility  with  your  current 
Intel-based  hardware  and  over  35,000  busi- 
ness applications.  Which,  of  course,  saves  you 
the  added  expense  and  time  of  retraining. 

To  get  the  complete  picture,  call  Intel  at 


1-800-548-4725  and  ask  for  the  486  Business 
Workstation  video.  Then  get  ready  to  rise  to  a 
new  level  of  power  in  the  corporate  world. 

intel 

Tlie  Computer  Inside: 
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States  in  1985.  Like  CD-ROMs.  WORM 
disks  can  only  be  written  to  once.  But 
instead  of  a  publishing  company,  the  user 
writes  the  data,  making  it  a  good  storage 
solution  for  archival  applications.  There 
are  several  different  ways  WORM  drives 
can  use  a  laser  to  change  the  physical  state 
of  the  disk,  but  they  all  produce  a  change 
in  reflectivity.  As  with  CD-ROMs,  the 
drive  reads  data  by  detecting  that  change. 

The  future  for  WORM  lies  in  so-called 
multifunction  drives,  which  combine 
WORM  and  rewritable  optical  capabili- 
ties (depending  on  which  disk  you  use) 
into  one  drive  subsystem.  Multifunction 
drives  are  beginning  to  come  to  market  at 
prices  only  a  couple  of  hundred  dollars 
more  than  their  rewritable-only  counter- 
parts. (See  the  sidebar  "Multifunction 
Drives:  The  Best  of  Both  Worlds.") 

REVIEW  CRITERIA 

To  be  included  in  this  review,  a  magneto- 
optical  package  had  to  be  a  complete 
subsystem  consisting  of  drive,  controller, 
software,  manuals,  and  any  other  compo- 
nents needed  to  make  it  a  plug-and-play 
product.  Each  reviewed  MO  drive  has  to 
follow  the  ISO  (International  Standards 
Organization)  and  ANSI  (American  Na- 
tional Standards  Institute)  standards  for 
5.25-inch  600MB  rewritable  optical 
drives.  It  also  had  to  be  available  directly 
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to  end  users  as  a  shipping  product,  and  of 
course  the  subsystem  had  to  arrive  at  PC 
Magazine  Labs  in  working  condition  in 
time  for  review.  (Currently,  there  are  no 
standards  for  3.5-inch  magneto-optical 
drives,  and  there  were  in  fact  no  working 
packages  available  in  time  for  review.) 

Several  packages  not  yet  available  for 
review  will  likely  be  selling  by  the  time 
this  story  is  published.  These  include 
magneto-optical  subsystems  from  Ad- 
vanced Digital  Information,  IPS  Technol- 
ogy, Mit.subishi,  Pana.sonic,  Sharp,  Sumo 
Systems,  TASS  International,  and  Tristar 
Technology.  Hewlett-Packard  offers  an 
extemal  drive  through  its  distributors  that's 
packaged  with  any  of  several  interface 
kits.  The  HP  drive  mechani-sm  is  built  by 
Sony  to  HP's  specifications. 

When  choosing  from  among  the  17 
drives  tested  here,  it  is  essential  to  look  at 
the  features  and  performance  of  the  com- 
plete end-user  package:  the  drive  mecha- 
nism plus  the  SCSI  controller,  software, 
and  an  MO  cartridge. 

MECHANISM  MATTERS 

In  this  group  of  subsystems,  there  are  only 
three  drive  mechanisms  from  three  manu- 
facturers. The  eleven  subsystems  (from 
Applied  Programming  Technologies. 


FWB.  MicroNet.  N/Hance.  OCEAN, 
Optima,  Peripheral  Land,  Pinnacle  Mi- 
cro, Procom,  Storage  Dimensions,  and 
Tecmar)  use  the  Sony  drive.  The  five 
from  Consan,  DynaTek,  Relax  Technol- 
ogy, Specialized  Systems,  and  Xyxis  are 
based  on  the  Ricoh  mechanism.  And  only 
one — the  ASC  MO-SS — is  ba.sed  on  the 
new  Maxoptix  (Tahiti)  mechani.sm.  Other 
mechanisms  will  soon  be  available  from 
Sharp,  Matsushita  (which  builds  Pana- 
sonic products),  and  Mitsubishi  Electric. 
In  addition,  NEC  and  Toshiba  are  ex- 
pected to  join  the  fray  shortly. 

Generally,  the  Ricoh-based  products 
are  less  expensive  than  their  Sony-based 
competitors.  The  lowest-priced  subsys- 
tem in  this  review  is  DynaTek's  Ricoh- 
ba.sed  product,  priced  at  just  over  $3,000, 
whereas  the  least-expensive  Sony-based 
product  is  about  $4,(500  from  APT.  The 
most  expensive  Ricoh-based  package,  the 
Xyxis  XY  600RW.  lists  fornearly  $5,000. 
but  the  cost  of  Sony-based  systems  went 
up  to  nearly  57.000  for  the  Tecmar  Laser- 
Vault.  The  Maxoptix-based  ASC  MO-SS 
came  in  near  the  pricey  end.  at  over  $5,500. 

When  it  comes  to  performance,  we 
also  found  differences  among  the  drive 
mechanisms.  Although  both  the  Ricoh 
and  Sony  mechanisms  performed  compa- 
rably on  our  reading  tests,  the  Sony-based 
systems  came  out  ahead  significantly  and 
consistently  on  our  writing  te.sts.  The 
Maxoptix-based  ASC  MO-SS  sub.system 
performed  solidly,  placing  in  the  top  five 
on  all  our  tests.  (See  "Performance  Tests: 
Magneto-Optical  Drives.") 

Each  mechanism's  average  access  time 
affected  performance  less  than  one  might 
expect.  (The  average  access  time  equals 
the  average  seek  time  plus  the  average 
latency — in  other  words,  the  time  it  takes 
the  drive  to  find  the  right  track  plus  the 
time  it  takes  to  get  to  the  right  place  on  the 
track.)  The  Ricoh  drive,  rated  at  66.7 
milliseconds,  boasts  a  faster  average  ac- 
cess time  than  the  Sony,  which  is  rated  at 
107.5  ms.  The  Maxoptix  (Tahiti)  drive  is 
rated  even  quicker  at  48.6  ms.  The  Sony's 
faster  rotation  rate — 2,400  rpm.  compared 
with  the  Maxoptix's  2,2(X)  rpm  and  the 
Ricoh's  1 .800  rpm — account  for  some  of 
the  Sony's  speed  advantage. 

INTERFACE  KITS 

Although  pricing  and  performance  trends 
tend  to  correspond  with  which  drive 
mechanism  the  sub.system  is  built  around, 
there  are  many  features  that  differentiate 
these  end  user  packages  (check  the  fea- 


MAGNETO-OPTICAL:  Faster  than  a  Floppy, 
Slower  than  a  Hard  Disk 


For  primary  storage,  magneto-optical  is  too  slow  for  most 
applications:  The  average  magneto-optical  drive  subsys- 
tem reviewed  here  takes  more  than  four  times  as  long  to 
perform  PC  Magazine  Labs'  DOS  Disk  Access  Time  test  as 
the  310MB  ESDI  hard  disk  on  our  test-bed  Compaq 
Deskpro  386/25e.  But  as  a  secondary  storage  device,  MO 
may  offer  the  right  combination  of  speed  and  convenient 
access:  MO  drives  perform  the  same  test  approximately 
three  times  as  fast  as  our  Deskpro's  floppy  disk  drives. 


Storage 
technology 


310MB  ESDI  hard  disk  * 
Magneto-optical  disk  (average) 
1.2MB  5.25-inch  floppy  disk  * 
1.44MB  3.5-Inch  floppy  disk  * 


DOS  Disk  Access  Time 

(average  sector  access.milliseconds) 


best 


WORST 


16.28 
70.71 
200.92 
219.92 


50 


100 


150 


200 


*  We  are  reporting  test  results  for  the  device 
installed  on  our  test-t)ed  Compaq  Deskpro  386/25e. 
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We  Can  t  All  Work  In  The  Same  Shoes. 
Why  Should  We  Work  With  The  Same  Mouse? 


When  you  think  about  it,  a  one-size- 
fits-ail  mouse  makes  as  much  sense 
as  a  one-size-fits-all  shoe.  That's  why 
Logitech^  created  MouseMon'"— the  first 
line  of  mice  designed  to  fit  different 
kinds  of  hands.  All  MouseMon  prod- 
ucts ore  ergonomicolly  shaped  for 
comfort  and  ease  of  use.  They're 
also  totally  plug  compatible  with  the 
Microsoft'  mouse.  Of  course,  all  come 
with  Logitech's  legendary  quality  and 
lifetime  warranty. 


MouseMon  for 
the  Right  Hand 


MouseMon  for 
the  Left  ffond 


MouseMon 
Cordless 
Radio  Mouse 


For  more  information,  coll: 


800-231-7717  ext.  2600 


InCA:  800-552-8885  ext.  2601. 
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Tools  That  Power  The  Desktop. 


tures  table).  Similarly,  identical  hardware 
will  perform  differently  depending  on  the 
driver  that  comes  with  the  package. 

A  complete  storage  subsystem  must 
contain  the  drive  mechanism  plus  an  in- 
terface kit  (which  includes  a  SCSI  con- 
trollerand  software)  and  an  MOcartridge. 
The  controller  and  the  driver  are  espe- 
cially significant;  for  example,  a  16-bit 
controller  will  yield  better  performance 
than  an  8-bit  controller.  Not  all  vendors 
sell  the  components  in  one  complete  sub- 
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system  package,  but  throughout  this  ar- 
ticle, we  are  considering  the  whole  prod- 
uct— and  the  price  it  takes  to  get  there. 
The  reviews  reveal  which  vendors  offer 
the  subsystem  piecemeal. 

The  features  table  provides  much  in- 
formation on  the  interface  kits,  including 
who  supplies  the  SCSI  adapter,  whether  it 
is  8-bit  or  16-bit,  what  utilities  are  in- 
cluded in  the  interface  kit,  and  who  writes 


the  software.  You  will  see  such  familiar 
names  as  Adaptec,  Corel,  and  Western 
Digital  on  the  table. 

All  the  packages  have  a  low-level 
formatting  utility  and  a  partitioning  util- 
ity, which  together  let  you  prepare  a  new 
disk  for  use.  However,  major  similarities 
end  there.  Some  packages  are  limited  to 
creating  one  partition  on  a  disk,  so  you 
may  be  forced  into  having  a  single  300MB 
logical  drive,  whether  that  matches  your 
work  habits  or  not.  If  you  prefer  to  divide 


SEEKING  A  FASTER  DRIVE: 
Up-and-coming  Rewritable  Optical  Technologies 

Wondering  where  magneto-optical  drives  are  going 
In  the  future?  PC  Magazine  explores  the  up-and- 
coming  phase  change,  dye  polymer,  and  ^^^^ 
light-power  modulation  technologies, 
which  all  promise  greater  MO  speed    ^  . 
and  reliability. 


by  M.  David  Stone 

Magneto-optical  drive  subsystems  are 
far  slower  at  writing  data  to  disk  than 
are  hard  disks,  primarily  because  they 
have  to  do  it  in  two  passes.  Not  surpris- 
ingly, the  hot  topic  nowadays  is  the 
search  for  a  one-pass,  or  direct-write, 
rewritable  optical  technology. 

Current  MO  drives  write  data  to 
disk  by  perfomiing  an  erase  pass,  which 
sets  the  entire  write  area  to  a  single 
polarity,  followed  by  a  write  pass, 
which  sets  some  domains  to  the  oppo- 
site polarity.  This  takes  two  passes 
because  both  polarities  are  determined 
by  a  magnetic  field  called  a  bias  field, 
which  cannot  change  quickly  enough 
to  write  both  polarities  to  disk  on  a 
single  pass.  The  current  polarity  of  the 
bias  field  is  determined  either  by  a  per- 
manent magnet  that  takes  a  significant 
time  to  rotate  to  a  new  orientation,  or 
by  an  electromagnet  that  takes  too  long 
to  change  polarity. 

The  most-often  mentioned  alterna- 
tives to  the  two-pass  problem  are  phase 
change,  which  is  akeady  available  in  a 
Matsushita  drive  mechanism  sold  by 
Panasonic  and  other  companies,  and 
dye  polymer,  which  is  still  under  de- 
velopment. In  addition,  there  are  two 


lesser-known  alternatives,  both  of 
which  use  extensions  of  magneto-opti- 
cal technology:  magnetic-field  modu- 
lation and  light-power  modulation. 

PHASE  CHANGE  AND  DYE  POLYMER 

Phase  change  and  dye  polymer  tech- 
nologies have  both  been  available  for 
some  time  in  WORM  (write  once,  read 
many)  drives.  Both  use  a  laser  to  heat 
the  recording  layer  and  cau.se  a  physi- 
cal change  to  the  disk  that  affects  its 
reflective  properties.  The  drive  reads 
data  patterns  by  bouncing  light  off  the 
disk  to  detect  those  changes.  The  dif- 
ference between  the  WORM  and  re- 
writable technologies  is  that  the  latter 
lets  you  reverse  the  change  as  well. 

Phase  change  uses  a  media  sub- 
stance that  can  switch  between  amor- 
phous and  crystalline  states.  Zap  a  spot 
with  a  laser  set  to  a  specific  power 
level,  and  the  spot  either  switches  to  or 
stays  in  the  crystalline  state.  Zap  the 
spot  with  a  higher-power  beam,  and 
the  spot  essentially  switches  to  or  stays 
in  the  amorphous  state;  more  precisely, 
the  laser  heats  the  spot  to  its  melting 
point,  after  which  it  cools  down  to  the 
amorphous  state. 

Dye  polymer  media,  on  the  other 


hand,  depends  on  dyed  plastic  layers. 
The  rewritable  version  of  this  technol- 
ogy uses  two  layers,  each  of  which  is 
sensitive  to  a  different  frequency,  or 
color,  of  light.  To  write  to  the  disk,  the 
drive  uses  a  frequency  that  the  top 
layer  ignores  but  to  which  the  bottom 
layer  reacts.  The  bottom  layer  swells 
and  creates  a  small  bump  that  affects 
the  disk's  reflective  properties.  To  erase 
the  bump,  the  drive  uses  a  different 
finequency  that  affects  only  the  top  layer, 
.smoothing  the  bump  out. 

Both  the  phase  change  and  dye  poly- 
mer technologies  can  write  data  in  a 
single  pass.  The  drawback  here  is  that 
writing  and  erasing  puts  a  physical 
stress  on  the  medium,  which  in  turn 
limits  its  life.  The  disks  for  Panasonic's 
phase  change  drive,  for  example,  are 
rated  at  100,000  read/write  cycles — 
compared  with  1,000,000  read/write 
cycles  for  MO  disks. 

Panasonic's  solution  is  to  have  the 
drive  automatically  relocate  data  when 
it  detects  a  questionable  sector  on  the 
disk.  The  long-term  practicality  of  such 
a  scheme  has  yet  to  be  tested,  since  the 
drive  has  only  been  available  since 
December  1990.  However,  Panasonic 
is  confident  that  the  approach  will  make 
phase  change  drives  as  reliable  as 
anything  else,  and  the  company  claims 
the  equivalent  of  1 ,000,000  read/write 
cycles.  If — or  when — dye  polymer 
drives  reach  the  marketplace,  their 
manufacturers  will  probably  use  a 
similar  scheme  to  increase  reliability. 

MAGNETIC-RELD  MODULATION 

Sony  has  demonstrated  a  thin-film  mag- 
netic head  that  can  change  polarity  in 
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large  drives  into  smaller  logical  units  of 
about  100MB  each,  you  will  want  a  pack- 
age that  lets  you  create  multiple  parti- 
tions, either  with  its  own  software  or 
through  DOS  s  FDISK. 

At  the  other  extreme,  you  may  have  a 
problem  with  too  many  partitions  if  you 
are  using  a  version  of  DOS  3..v  that's 
limited  to  32MB  partitions.  Some  of  these 
packages  offer  patches  for  DOS  3..\  that 
will  let  you  create  larger  partitions — 
typically  up  to  the  full  available  size — on 


only  a  few  nanoseconds.  A  drive  built 
around  this  head  can  change  the  mag- 
netic field,  or  huhIuUuc  it.  quickly 
enough  to  keep  up  with  the  data  stream. 
If  you  simultaneously  pulse  the  laser 
while  selecting  north  and  south  polari- 
ties, you  can  write  both  polarities  to 
disk  in  a  single  pass. 

This  magnetic-field  modulation,  or 
MFM,  is  similar  to  the  recording 
schemes  used  by  hard  disks.  However, 
the  head  is  still  far  enough  from  the 
disk  to  eliminate  the  possibility  of  a 
crash.  As  a  bonus,  Sony  says  that  its 
MFM  technology  will  be  able  to  read 
from  current  MO  disks,  though  it  is  not 
clear  w  hether  it  w  ill  be  able  to  w  rite  to 
them.  According  to  Edward  Rothchild. 
a  longtime  observer  of  optical  technol- 
ogy with  Rothchild  Consultants. 
Hitachi  and  Fujitsu  are  working  on 
similar  MFM  schemes.  Rothchild  proj- 
ects that  MFM  magneto-optical  drives 
may  be  available  within  two  years. 

MODULATING  THE  LIGHT 

Another  alternative  technology  is  vari- 
ously known  as  lii;lit-inleiisity  modu- 
lation. Ii}> Ill-power  modulation,  and 
laser-power  m()dulati(m.  First  pro- 
posed by  Nikon  and  currently  being 
developed  b)  .Sony  and  IBM,  accord- 
ing to  Rothchild,  light-intensity  modu- 
lation gets  its  name  from  its  use  of 
three  different  light  intensities — one 
low-powered  read  mode,  one  medium- 
powered  write  mode,  and  one  high- 
powered  w  rite  mode. 

Light-power  modulation  needs  two 
magnets  in  the  drive  and  a  more  com- 
plex disk  structure  than  current  MO 
disks.  The  two  magnets  include  a  bias 
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the  MO  disk.  And  if  you  are  using  Com- 
paq DOS  3.31,  which  allows  for  300MB 
partitions  (much  like  DOS  4.01  does), 
note  that  you  may  need  special  support  in 
the  MO  package. 

If  you  plan  to  use  the  MO  drive  for 
backing  up yourharddisk,  you  will  proba- 
bly want  a  package  that  offers  a  special 
backup  mode.  Tecmar,  for  example,  of- 
fers a  feature  it  calls  a  virtual  tape  drive. 


magnet,  as  you  will  find  in  today's  MO 
drives,  and  an  initializing  magnet  that 
sits  earlier  in  the  path  than,  and  is  set  to 
the  opposite  polarity  from,  the  bias 
magnet.  In  the  simplest  approach  to 
light-power  modulation,  the  disk  has 
two  layers:  one  for  initializing  and  one 
for  recording. 

The  initializing  layer  is  constructed 
so  that  the  initializing  magnet  can  af- 
fect its  polarity  without  needing  a  la- 
ser. As  a  result,  when  an  area  of  the 
disk  passes  over  the  initializing  mag- 
net, the  layer  will  change  to  or  stay  at  a 
given  polarity:  think  of  the  layer  as  a 
binary  0. 

When  the  same  area  reaches  the 
laser  luid  bias  magnet,  one  of  two  things 
happens.  If  the  laser  zaps  the  disk  with 
a  medium-power  laser,  the  beam  will 
generate  just  enough  heat  to  image  the 
magnetic  field  of  the  initializing  layer 
on  the  recording  la>er.  In  short,  the 
recording  layer  will  also  store  a  binary 
0.  Hov\ever.  if  the  laser  zaps  the  spot 
w  ith  a  high-|X)wer  beam,  the  layer  will 
reach  its  Curie  point  (about  150  de- 
grees Centigrade  or  about  3(X)  degrees 
Fahrenheit)  and  will  set  its  magnetic 
polarity  based  on  the  bias  magnet. 
Basically,  it  will  be  set  to  the  opposite 
polarity,  a  binary  L  By  selecting  the 
appropriate  laser  power,  the  drive  can 
then  write  both  polarities  on  a  single 
pass. 

The  only  direct-write  scheme  that 
has  so  far  been  incorporated  into  a 
finished  product  is  the  phase  change 
technology  in  the  Matsushita  drive. 
But  with  so  many  up-and-coming  al- 
ternatives, the  ultimate  victor  is  far 
from  clear.  ■ 


Such  backup  modes  are  often  faster  than 
using,  say,  XCOPY,  because  they  don't 
spend  time  updating  the  file-allocation 
table.  However,  such  backup  modes  may 
do  away  with  the  random-access  capabil- 
ity, so  you  can't  use  the  backed  up  data 
until  you  restore  it  to  a  hard  disk. 

Also  note  that  .some  packages  have 
convenience  tools,  such  as  optional  boot- 
ing from  the  MO  drive  or  a  background 
formatting  capability  that  will  format  new 
MO  disks  while  you  keep  using  your 
system.  Background  formatting  is  not 
important  on  systems  that  can  format  new 
disks  quickly,  but  it  can  be  critical  for 
units  that  take  20  to  40  minutes  to  format 
a  new  disk. 

Another  feature  that  you  may  want  to 
consider  is  the  ability  to  move  data  across 
platforms.  For  example,  the  backup  mode 
on  the  Tecmar  drive  also  doubles  as  a  data 
interchange  feature,  allowing  you  to  move 
between  a  DOS  system  and  a  Mac  system. 
The  following  reviews  provide  details  on 
the  software  that  comes  with  the  subsys- 
tems. 

COMPATIBILITY  AND  STANDARDS 

As  often  happens  with  new  technologies, 
the  first  crop  of  MO  drives  were  mostly 
incompatible  with  each  other — despite 
having  two  standards  bodies  working  on 
specs. 

Lack  of  compatibility  is  not  an  issue  if 
you  want  to  use  any  given  disk  on  only  a 
single  computer  or  network.  But  the  mere 
fact  that  MO  disks  are  removable  carries 
with  it  a  promise  of  interchangeability. 
Ideally,  MO  drives  should  let  you  ex- 
change disks  as  easily  as  you  can  now 
exchange  floppies.  And  that  requires  stan- 
dards. 

The  relevant  standards  are  set  by  ISO 
and  ANSI.  Unfortunately,  those  standards 
are  not  yet  completely  settled.  In  fact, 
there  is  an  important  difference  between 
the  two  standards.  And  if  you're  inter- 
ested in  interchangeability,  you  need  to 
understand  the  difference. 

The  ISO  standard  allows  for  either  of 
two  incompatible  formatting  schemes: 
continuous  composite  servo  (CCS)  and 
sampled  servo  (SS).  At  the  moment,  CCS 
is  by  far  the  more  popular  format,  in  part 
because  it  was  first  to  market.  Also  adding 
momentum  to  CCS  is  the  fact  that  the 
ANSI  standard  allows  for  CCS  format 
only.  So  any  ANSI-compatible  drive  is 
ISO  compatible,  while  a  drive  that  claims 
ISO  compatibility  may  not  be  ANSI 
compatible. 
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Ironically,  the  difference  bet 
and  the  second  best  ha 
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Yes.  the  ColorPolnt  oHers  top-notch  color  It  also  offers  superior  peilormance  in  other  respects  But 
the  best  news  of  all  is  the  pnce  -S6.999  for  the  A  (letter)  size  and  S9.999  lor  the  B  (tabloid)  size 
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ColorPoint  is  PANTONE*  certified  So  it  simu- 
lates PANTONE  colors  and  greatly  simplifies 
color  proofing. 


ColorPoint's  unique  roll-feed,  double-cut  tech- 
nology gives  you  the  biggest  image  size  of 
any  comparable  printer  Delivered  on  perfectly 
tnmmed  and  finished  pages  And  this  same 
technology  also  assures  you  perfect  registra- 
tion every  time. 


'Bunone  liKSCtieck  slandaid  trademark  lor  color  lepitxluctim  and  colociepiaduc^  All  brarKtarvl  product  riarrws  appearing  in  tha  ad  are  regslnBdliaderriarlQWtradainailsailheiirapa^^ 
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ween  the  best  color  printer 
s  little  to  do  with  color. 


ColorPoint  is  100%  Adobe 
PostScnpl  language 
compatible,  thanks  to  the 
PhoenixPage  interpreter. 

■ From  graphics 
to  fonts,  what 
you  get  out  of 
the  printer  is 
faithful  to  what 
you  sent  it  What's  more. 
PhoenixPage's  advanced 
SCTeening  techniques 
produce  smoother  shad- 
ing and  less  grainy 
images  ColorPCiint  also 
supports  industry  stan- 
dard downloadable  type- 
faces such  as  Adobe 
Type  1  lonts- 
including  hints 


Five  communication  ports - 
parallel,  sertal.  AppleTalk  and  two 
SCSI  ports-make  it  easy  to  con- 
nect ColorFtoint  to  Mac.  PC.  work- 
station or  larger  computers  And 
Colorffeint  is  easy  to  share  because 
It  will  automatically  poll  the  ports, 
so  you  don't  have  to  tell  it  what 
interface  you're  using. 


ColorPoint  includes  an  Intel*  80960 
embedded  FtlSC-based  processor 
that  speeds  up  image-processing 
time  So  you  not  only  get  superior 
300  dpi  quality,  you  get  it  as  much 
as  60%  faster. 


mtel 
i960  KB 


Obviously,  color  is  critical. 
It's  why  you're  looking  at  color 
printers  in  the  first  place.  So 
rest  assured,  ColorPoint 
offers  the  best  color  around. 

But  before  you  decide  on  a 
color  printer  purely  on  the 
basis  of  color,  you  should  take 
a  look  at  ColorPoinfs  other 
advantages  as  well.  The  speed. 
The  PostScript  compatibility 
The  perfect  registration.The 
ability  to  print  a  full  page,  both 
in  A  and  B  sizes-even  in 
transparency  fonn. 

Then  take  a  look  at  the  price. 


We  think  you'll  find  that 
deciding  between  ColorPoint 
and  second  best  is  a  black 
and  white  decision. 

To  find  out  more,  give  us 
a  call  at  1-800-873-4561  and 
ask  for  department  SI-91. 
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Seiko  Instruments 
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Because  CCS  is  currently  the  more 
popular  format,  and  because  only  CCS 
drives  can  be  both  ANSI  and  ISO  compat- 
ible, we've  focused  this  overview  on  5.25- 
inch-drive  packages  that  use  CCS  fomiat. 
Note,  however,  that  proponents  of  the  SS 
approach  are  quick  to  claim  it  as  the  supe- 
rior choice.  The  current  relationship  be- 
tween CCS  and  SS  fomiats  is  reminiscent 
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of  the  battle  between  VHS  and  Betamax 
fonnats.  except  that  it  is  far  too  early  to 
predict  the  w  inner.  For  now,  simply  keep 
in  mind  that  these  two  are  incompatible 
fonnats;  if  you  want  interchangeability 
between  two  systems,  you  \\  ill  need  the 
same  type  of  drive  on  each  system. 


SECTOR  SIZE 

L  nfortunalely.  the  formatting  scheme  is 
not  the  only  problem  with  interchangea- 
bility: the  disk's  formatted  sector  size 
presents  another  problem.  The  ISO  and 
.ANSI  standards  define  two  variations  of 
MO  disks,  with  either  5 1 2  or  1 ,024  bytes 
per  sector.  The  chief  advantage  to  using 
l.()24-byte  sectors  is  additional  capacity. 


EDITORS'  CHOICE 

1 

JUGONE 

■  Tecmar  LaserVault 

Magneto-optical  dinves  are  still  a 
niche  product.  There  were  17  drives 
available  for  this  roundup  (and  at 
least  eight  more  products  weren't 
ready  in  time  from  Advanced  Digital 
Information.  IPS  Technology, 
Mitsubishi,  Panasonic,  Sharp,  Sumo 
Systems,  TASS  International,  and 
Tristar  Technology).  But  even  with 
such  a  variety  of  vendors,  these 
subsystem  packages  (which  had  to 
include  the  drive,  software, 
controller,  and  a  cartridge)  .still 
weren't  polished  enough  to  push  this 
category  into  the  mainstream.  With 
this  in  mind,  we  selected  two  drives 
as  Editors'  Choice  winners — the 
Tecmar  LaserVault  and  the  FWB 
HammerDisk600S — and  awarded 
one  honorable  mention  to  the 
DynaTek  ROS600. 

For  the  moment,  MO  drives  offer 
random-access  retrieval  speed  (like 
hard  disks),  rather  than  the 
sequential-access  speed  of  other 
removable  devices;  they  have  a  high 
storage  capacity  (but  not  as  high  as 
some  hard  disks);  and  of  course  they 
are  removable  (you  can  pop  out  the 
disks  for  easy  transportation  or  lock 
them  up  somewhere  safe  for  the 
night).  These  features  provide  unique 
advantages  for  applications  such  as 
desktop  publishing  with  memory- 
hogging  graphics,  or  for  secondary 
storage  (to  keep  on-line  those 
programs  for  which  retrieval  speed  is 
not  an  issue),  and  for  backup 
purposes.  But  judging  by  the  drives 
seen  here,  most  MOs  are  still 
plagued  by  immature  design  and 
packaging. 

We  required  that  all  review  units 
conform  to  the  ISO  and  ANSI 
standards  for  5.25-inch  optical 


drives.  But  even  with  this  filter  and 
the  fact  that  there  are  only  three 
major  manufacturers  of  rewritable- 
optical  drive  mechanisms  (Sony, 
Ricoh,  and  Maxoptix),  you  generally 
could  not  pop  a  disk  out  of  one 
vendor's  drive  and  use  it  in  another 
unit.  If  you  require  enough  of  this 
technology  to  warrant  purchase  of 
more  than  one  drive,  make  sure 
they're  from  the  same  vendor.  And 
when  judging  between  drives,  look 
not  only  at  the  usual  price-versus- 
performance  issue  but  also  at  the 
whole  package — the  software 
included  and  especially  the  ease-of- 
use  factor. 

If  you  have  the  need,  the  money, 
and  the  necessary  know-how.  you 
should  buy  the  Tecmar  LaserVault. 
Although  this  unit  was  the  most 
expensive  one  we  tested  ($6,885),  it 
was  also  a  consistently  strong 
performer  and  perhaps  more 
importantly  provided  the  most- 
complete  and  feature-laden  package. 
Bundled  with  excellent  backup  and 
automatic  installation  software,  the 
LaserVault  was  as  close  to  plug-and- 
play  as  these  drives  got.  It  also 
provided  all  the  extras — support  for 
1 ,024-byte-sector  disks,  data 
exchange  between  DOS  and 
Macintosh  environments,  and  the 
ability  to  handle  multiple  operating 
systems  on  a  single  disk.  If  you  can 
afford  the  price  tag,  this  is  the 
subsystem  to  buy. 

An  Editors'  Choice  award  also 
goes  to  FWB's  HammerDisk6(X)S. 
This  unit  beat  the  Tecmar  LaserVault 
on  overall  performance,  but  it  did  not 
come  quite  as  well-equipped  or  as 
neatly  packaged.  Even  though  you 
have  to  buy  this  $6,085  system  one 


component  at  a  time,  the  effort  is 
well  worth  the  results.  A  fast  unit 
with  competent  software  utilities 
(though  nothing  like  the 
LaserVault's  LaserBack  backup 
software),  the  only  thing  the 
HammerDisk600S  cannot  handle  that 
the  LaserVault  can  is  1 ,024-byte- 
sector  disks.  If  you  don't  need  all  the 
extras  the  La.serVault  provides  and 
want  a  little  more  speed,  the 
HammerDisk600S  is  your  best 
choice. 

An  honorable  mention  goes  to 
DynaTek 's  ROS600.  This  was  the 
least  expensive  unit  here  at  only 
$3,245  and  was  surprisingly  well  put 
together.  Although  it  suffered  from 
mediocre  performance  and  couldn't 
handle  cross-platform  data  exchange 
or  multiple  operating  systems  on  a 
single  disk,  the  DynaTek  proved  a 
solid  value,  delivering  relatively  easy 
installatior^  excellent  software 
utilities,  and  1 ,024-byte-.sector 
formatting  capability. 

A  final  drive  worth  mentioning  is 
the  N/Hance  W650I,  which  is  an 
extreme  example  of  the  MO 
industry's  current  state.  The  W6501, 
with  a  unique  and  powerful  driver, 
proved  to  be  the  fastest  drive  on  our 
most  important  tests.  But  due  to 
design  flaws  in  that  same  driver,  the 
subsystem  was  entirely  incompatible 
with  another  test.  Most  of  these 
drives  display  this  kind  of 
inconsistent  performance.  They  excel 
at  a  few  things  but  end  up  with 
inferior  results  somewhere  else. 
Consistent  quality,  ease  of  use,  and 
solid  support  should  be  key  terms  for 
anyone  who  is  currently  thinking  of 
investing  in  today's  magneto-optical 
technology. 
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Just  When  Hie  Competition 
Hiought  It  Was  Catching  Up. 
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Defining  the  Next  Standard  for  Storage. 

Storage  Dimensions'  Series  1300.  More  speed, 
more  capacity  and  more  reliability  than  any  storage 
systems  you've  ever  used. 

At  the  heart  of  every  Series  1300  model  is  a 
drive  mechanism  with  remarkable  specifica- 
tions. 1 1 .5  ms  average  seek  time  and  5400  RPM 
spindle  motor  to  dramatically  improve  access  to 
your  data.  1.3  gigabytes  formatted  capacity.  And 
MTBF  ratings  that  can  be  measured  in  decades. 
But  it  takes  more  than  just  numbers  to  set  a 
new  standard. 


Hie  New  Series  1300: 


approach  to  the  design.  We  added  our  advanced  16- 
and  32-bit  bus  master  adapters.  And  we  incorporated 
the  latest  performance  innovations  in  our  device  drivers 
to  nearly  double  the  work  your  system  can  do. 

Our  Series  1300  is  available  today  for 
NetWare.®  OS/2.^'*  UNIX®  and  Macintosh.®  in 
subsystem  capacities  from  1.3  to  5.2  gigabytes, 
lb  build  systems  to  over  36  gigabytes.  Now 
those  are  numbers  —  mainframe  level  numbers 
— your  systems  can  really  put  to  work. 
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tpUNIX 
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Mainframe  Capacity  and  Performance. 

It's  what  you  do  with  the  numbers  that  counts. 
Our  Series  1300  has  transformed  them  into  storage 
solutions  with  unparalleled  performance  and  reliability. 
We  applied  our  Hilly  integrated,  systems  engineering 


Stay  Aiiead  of  the  Pack. 

Cutting  edge  technology.  Innovative  design.  Compre- 
hensive systems  focus.  Three  reasons  our  Series  1300  is 
the  latest  example  of  how  the  Number  One  company  in 
network  and  desktop  storage  stays  in  front.Call  (408) 
879-0300.  Storage  Dimensions.  2145  Hamilton  Avenue. 
San  Jose.  CA  95125. 
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CnCLE  161  ON  READER  SERVICE  CARD 


with  about  325MB  per  side  compared  to 
about  300MB  for  the  512-byte-sector 
disks.  However,  if  you  have  a  large  num- 
ber of  small  flies  rather  than  a  few  large 
files,  much  of  this  extra  capacity  may  be 
tied  up  as  wasted  space.  And  since  DOS 
normally  expects  512-byte  sectors,  the 
512-byte-sector  disks  are  easier  to  write 
drivers  for. 

All  the  drive  mechanisms  for  the  MO 
subsystems  reviewed  here  can  read  from 
and  write  to  disks  with  either  sector  size. 
However,  most  of  the  complete  packages 
cannot.  Of  the  1 7  reviewed  MO  packages, 
12  are  limited  to  disks  with  512-byte 
sectors.  The  five  that  support  both  formats 
are  from  Advanced  Storage  Concepts, 
Applied  Programming,  DynaTek,  N/ 
Hance,  and  Tecmar.  Being  able  to  read 
from  and  write  to  both  formats  obviously 
maximizes  interchangeability  with  other 
drives.  However,  the  512-byte-sector  disks 
serve  as  a  universal  common  denominator 
among  all  these  subsystems. 

Interestingly,  of  the  five  subsystems 
that  can  handle  both  sector  sizes,  our  tests 
show  no  consistent  performance  differ- 
ences between  the  two  types  of  drive.  On 
any  given  test,  some  units  perform  better 
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Storage  capacities  j 
will  increase,  and  I 
subsystem  prices  willl 
fall  to  below  $2,000.  ! 


with  1,024-byte-sector  disks  and  others 
perform  better  with  5 1 2-byte  sectors.  And 
for  any  given  MO  package,  the  perform- 
ance difference  between  the  two  sector 
sizes  can  be  anything  from  trivial  to  sig- 
nificant. 

Even  if  you  limit  yourself  to  subsys- 
tems that  follow  both  the  ISO  and  ANSI 
standards,  and  even  if  you  use  5 1 2-byte- 
sector  disks  exclusively,  you're  still  not 
guaranteed  interchangeability  across  MO 
subsysterns.  The  ISO  and  ANSI  standards 
define  only  the  physical  format  for  disks, 
not  the  logical  format  for  writing  data.  To 
guarantee  interchangeability,  make  sure 


the  drives  are  using  the  same  software;  the 
features  table  will  guide  you. 

In  an  effort  to  promote  interchangea- 
bility, ANSI  is  already  working  on  a  stan- 
dard to  specify  the  logical  format  that 
would  work  with  current  and  with  future 
MO  drives.  That  means  you  can  buy  a 
5.25-inch  drive  now  without  worrying 
about  its  becoming  obsolete  in  the  near 
future — though  you  will  likely  need  new 
driver  software.  But  for  3.5-inch  drives, 
the  physical  format  standards  are  still  very 
much  under  discussion. 

One  more  nonstandard  feature  worth 
mentioning  is  a  proprietary  recording 
option  that  boosts  disk  capacity  for  the 
Maxoptix  drive  to  over  500MB  per  side. 
The  ISO  and  ANSI  standards  use  a  tech- 
nique called  constant  angular  velocity 
(CAV).  The  Maxoptix  drive  can  use  CAV 
with  ISO-standard  disks,  but  it  is  also 
capable  of  using  a  proprietary  technique 
called  zoned  constant  angular  velocity 
(Z-CAV)  with  special  Z-CAV  disks.  The 
Z-CAV  scheme  takes  advantage  of  the 
larger  outer  tracks  on  a  disk  in  order  to 
store  more  data. 

The  additional  capacity  on  the  Z-CAV 
disk  is  a  clear  advantage,  though  it  defeats 


Stretch  The  Limits  Of  Your  System 
With  Uniimited  Storage. 


Now  with  Procom  Technology's  new  SCSI 
Enabler™  Series  of  removable-media  disk  drives, 
you  can  expand  your  IBM,  Compaq  or  Macintosh 
storage  capacity  without  stretching  your  budget. 

Choose  from  650MB  Erasable  Optical,  88MB 
Removable,  or  44MB  Removable  disk  drives  and 
get  reliable  storage  solutions  ideal  for 
archiving,  transporting  large  amounts  of 
data,  and  data  security.  Best  of  all,  when 
your  drive  has  reached  its  limit,  add  a  new 
cartridge  instead  of  a  new  drive. 


Whichever  drive  you  choose,  you  get  unlimited 
storage  at  a  fraction  of  the  cost  of  conventional 
media,  and  the  flexibility  of  the  SCSI  interface  that 
lets  you  add  what  you  want  when  you  need  it. 
It's  that  simple. 

Call  Procom  Technology  at  714.549.9449  for  a 
dealer  near  you.  And  take  your  systems  to 
the  limit! 


n*s»  M»d  out  athtr  SCSI  peripHenls  support  Htcliitosii 
OOS,  OS/2.  Xmlx,  Ualx,  AAIX  and  Kgtwan  286/386. 
Call  tat 


PrcKom  Technology,  Inc.,  200  McCormick  Ave.,  Costa  Mesa,  CA  92626 
Tel:  714.549.9449 -Fax:  714.549.0527 
Trademarks  used  are  property  of  their  respective  owners. 
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^uVe  one  of  millions  who  started  with 
this  vision  of  productivity.. 


...and  are  about  to  discover  how  to  actually 
achieve  it. 


Words  can't  capture  what  HP 
NewWave  software  adds  to 
Windows.  You  have  to  experience 
it  in  motion. 

Get  our  interactive  demo  disk, 
and  you  11  Icnow  why  the  editors 
of  PC  Magazine  chose  NewWave 
as  "Environment  of  the  Year." 
You'll  discover: 

•  how  much  easier  NewWave  is 
to  learn  and  use  than  Wmdows 
alone. 

•  how  much  simpler  it  is  to  com- 
bine information  from  word- 
processing,  spreadsheet,  graphics 
and  other  applications,  for  greater 
impact 


•  how  only  NewWave  can  f)erform 
everyday  tasks  like  sales  reports  and 
inventory  updates 
automatically, 
even  while  you're 
home  asleep. 

lb  put  it  simply, 
people  had  hopes 
for  Windows,  but 
it's  NewWave  with 
Wmdows  that  really  delivers  on 
them.  Don't  take  our  word  for  it, 
get  our  interactive  demo  disk. 
($3.9.5  handling  charge) 

Call  1 800  345  9111  x23C 


HEWLETT 
PACKARD 


r  n 

Act  now  for  a  $25  rebate 

Buy  HP  NewWave  between  5/1/91  and 
8/30/91,  then  send  this  coupon,  original 
product  registration  card,  and  your 
sales  receipt  to  HP  Program  Awards 
Center,  RO.  Box  59058,  Minneapolis, 
MN  55459-0058.  Must  be  postmarked 
by  9/6/91.* 

Name  &  TiUe 


Company 


Phone 


Street  address 


L 


City,  state,  zip. 


-  X 

£J 


'Dealers  of  HP  products  and  their  employees  not  eligible.  Allow  6-8  weeks  Ibr  your  check  lo  arrive. 
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Seagate  and  Nowll  Joiii  Forces  for 
First  Ne^^  Ready  Disc  Drives. 


It  shouldn't  surprise  you.  Seagate 
and  Novell  together  announce  an 
important  new  development  in 
storage  for  network  computing. 
The  first  NetWare  Ready  disc- 
drives.  NetWare  Ready  Wren" 
disc  drives  {ix)m  Seagate. 

Now  truly  NetWare 
Ready  drives  can  be 


NOVELL  LABS 
AUTHORIZED 


NEIWARE 
READY 


installed  in  minutes  in  net- 
woricfile  servers  for  Novell 
systems.  That  saves  you  from 
the  time  and  expense  of  lengthy 
CompSurt"  processing. 

Only  NetWare  Read}'  Wren 
drives  pa.ss  demanding  lab  tests 
by  technical  qualitv'  teams  at  both 
Seagate  and  Noxell.  The  result  is  a  spe- 
cial factor\'-recordt^  NetWare  Readv 
signature  that  is  immediately  recognized 
by  NetWare  operating  systems. 


Not  only  have  these  drives  undergone 
months  of  Novell's  riaorous  lab  testing 
requirements,  but  Seagate's  automated 
manufacturing  and  test  processes 
ensure  that  ever)'  drive  shipped 
meets  the  NetWare  standard. 
Our  family  of  NetWare  Ready  Wren 
drives  is  available  now  in  376  and 
|66  inegabyte  capacities.  An  addi- 
lonal  series  of  Wren  SCSI,  half- 
heisht  and  flill-heisht  models- 
im  125  to  1.2()0  megabytes - 
is  currentl)'  undergoing  Net- 
Ware Ready  qualification, 
n  Seagate  and  Novell  join 
;s,  NetWare  operafingsys- 
:m  installers  and  managers 
iw  that  two  tough  quality 
ive  just  made  life  easier 


^Seagate 

The  first  name  in  disc  drives 


C  I- 


e  details,  call  Seagate 
i-DISCor408438-6550. 
We're  ready  when  you  are. 


the  purpose  of  having  a  standard  format. 
Maxoptix  is  currently  leading  an  effort  to 
establish  an  interchangeability  standard 
for  Z-CAV  disks  as  well. 

MORE  GIGABYTES,  FEWER  DOLLARS 

Despite  the  hassles  that  any  nascent  tech- 
nology brings,  the  future  for  MO  looks 
bright.  Edward  Rothchild  of  San  Fran- 
cisco's Rothchild  Consultants  Inc.  has 
been  following  optical  technology  since 
1 974.  Rothchild  projects  that  by  the  end  of 
this  decade,  storage  capacities  will  have 
increased  by  a  factor  of  30,  yielding  10 
gigabytes  on  one  side  of  a  5.25-inch  disk. 
He  also  feels  that  within  two  years,  sub- 
system prices  will  fall  to  below  $2,000 
(based  on  volume  increases  alone),  and 
disk  prices  should  also  fall  (the  current 
range  is  from  $  1 50  to  $250). 

In  the  near  term,  most  observers  expect 
3.5-inch  drives  to  be  the  big  news  for 
1991.  Even  with  ISO  and  ANSI  3.5-inch 
standards  still  being  argued  over,  at  least 
three  companies — Sharp,  Ocean  Tech- 
nologies, and  Pinnacle — have  already 
announced  or  are  shipping  128MB  single- 
sided  3.5-inch  packages.  And  IBM  has 
announced  for  the  Japanese  market  its 
own  3.5-inch  128MB  MO  drive.  Rothchild 
also  expects  to  see  3.5-inch  drives  this 
year  from  Panasonic,  Ricoh,  Sony,  and 
possibly  others  as  well.  So  if  you're  not 
interested  in  an  MO  drive  just  yet,  odds 
are  you  will  still  wind  up  with  one  eventu- 
ally as  prices  inevitably  fall  and  perform- 
ance and  capacity  increase. 

For  the  moment,  MO  drives  remain  a 
niche  product.  If  you  must  have  large- 
capacity  random-access  storage  capabil- 
ity, or  if  you  need  a  backup  option  that 
offers  random  access  to  the  backed-up 
files,  an  MO  drive  may  well  be  worth 
getting.  And  if  you  are  interested  in  pur- 
chasing one  now,  you  should  be  able  to 
find  an  appropriate  choice  from  among 
the  1 7  drives  reviewed  here. 


ADVANCED  STORAGE 
CONCEPTS  rNC. 

ASC  MO-SS 

by  Winn  L.  Rosch 


The  ASC  MO-SS  is  the  only  tested  drive 
based  on  the  Maxoptix  (Tahiti)  drive 
mechanism,  which  has  a  48.6-millisec- 
onds  average  access  time.  Even  though 
this  subsystem  didn't  make  a  solid  first 
impression,  the  expensive  $5,595  ASC 


HARDWARE 
MAGNETO-OPTICAL  STORAGE 


MO-SS  delivered  quick  operation  and  a 
high  storage  capacity. 

Thanks  to  its  ability  to  handle  1GB 
non-ISO  cartridges  as  well  as  ISO  512- 
byte-  and  1 ,024-byte-sector  cartridges,  the 
ASC  MO-SS 's  performance  was  fairly 
solid.  On  the  DOS  Disk  Access  bench- 
mark test,  the  subsystem  proved  to  be  the 
fastest  of  all  the  tested  drives,  and  its 
performance  on  the  File  Access  tests  was 
also  exemplar)'.  The  ASC  MO-SS  fin- 
ished second  on  the  XCOPY  from  Win- 
chester to  Magneto-Optical  test  and  lagged 
only  a  little  further  behind  when  XCOPY- 
ing  from  the  MO  to  the  Winchester — all 
told,  a  strong  set  of  consistent  results. 

The  biggest  black  mark  against  the 
ASC  MO-SS  is  a  lack  of  clear  user  in- 
structions. Advanced  Storage  Concepts 
(which  also  offers  magneto-optical  sub- 
systems based  on  Sony's  SMO-C501 
mechanism  and  on  Hewlett-Packard's 
CnilA.  which  Sony  builds  for  HP) 
supplies  only  the  manufacturer's  OEM 
instructions  for  the  unit  and  a  few  printout 
sheets  of  their  own  for  the  host  adapter 
and  software.  Furthermore,  the  subsys- 
tem must  first  be  booted  under  DOS  3.3, 
with  which  you  can  set  the  controller  to 
properiy  run  under  DOS  4.01.  DOS  is 
currently  the  only  operating  system  sup- 
ported by  the  ASC  MO-SS. 

If  you're  somewhat  experienced  with 
SCSI  devices,  you  should  have  few  prob- 
lems with  the  software  installation.  An 
installation  program  supplied  by  ASC 
automatically  edits  the  host  computer's 
CONFIG.SYS  file  when  adding  itsdriver. 
If  the  program  detects  that  the  cartridge 
you  have  loaded  into  the  drive  is  not 
properly  prepared,  it  prompts  you  to  ini- 
tialize it — a  process  that  requires  but  a 
few  seconds.  You  may  even  get  the  sys- 
tem to  boot  from  the  optical  medium  if 


ASC  MO-SS 

Advanced  Storage  Concepts  Inc..  10855 
Rockley  Rd.,  Houston.  TX  77099;  713-879- 

4090 

List  Price:  With  interface  kit  and  carlndge. 
$5,595:  additional  media,  S300. 
Requires:  DOS  3.3  or  later,  640K  RAM. 
In  Short:  The  only  Maxoptix-based  system 
reviewed,  the  ASC  MO-SS  delivered  excellent 
perlormance,  though  Its  packaging  was  a  little 
skimpy. 
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you  use  5 1 2-byte-sector  cartridges. 

Physical  installation  of  the  ASC86  host 
adapter  supplied  with  the  ASC  MO-SS 
should  be  easy.  There  are  no  jumpers  to 
move,  but  we  had  to  remove  one  of  the  50- 
inch  SCSI  connector's  bail  wires  on  the 
half-length  board's  retaining  bracket  be- 
fore the  adapter  could  tightly  squeeze  into 
an  expansion  slot.  Host  adapters  from 
ASC  are  available  that  match  Micro 
Channel  computers  or  add  floppy  disk 
control  circuitry  (a  $50  option). 

ASC  provides  a  6-foot  cable  that  ex- 
tends from  the  adapter  to  a  matching  jack 
on  the  rear  of  the  6.75-  by  7.5-  by  1 2-inch 
(HWD)  Maxoptix  drive.  A  separate  exter- 
nal SCSI  terminator  is  also  supplied.  The 
ASC  host  adapter,  which  uses  a  16-bit 
interface,  also  provides  a  header  for  inter- 
nal drive  installation. 

If  you're  just  looking  for  well-matched 
components,  the  ASC  MO-SS  will  give 
you  what  you  want.  As  a  subsystem, 
however,  its  current  incarnation  suffers 
from  immature  software  design  and  inat- 
tention to  detail;  only  experienced  users 
should  consider  this  subsystem. 


APPLIED  PROGRAMMING 
TECHNOLOGIES 

APT  Odessa 
ROS-3250EIS 

by  Winn  L.  Rosch 


Building  on  the  sturdy  foundation  of  a 
107.5-millisecond  (average  access  time) 
Sony  SMO-S501  magneto-optical  drive. 
Applied  Programming  Technologies  adds 
its  own  host  adapter  and  software  to  create 
the  APTOdes.sa  ROS-3250EIS.  Unfortu- 
nately, the  Sony  drive  is  the  most  solid 
part  of  the  subsystem;  the  rest  of  the 
Odessa  is  slow  and  a  little  more  quirky 
than  a  $3,995  product  should  be — even  if 
it  is  one  of  the  least  expensive  drives  here. 

Applied  Programming  Technologies 
does  nothing  to  disguise  the  Sony  drive; 
the  Odessa  wears  the  Sony  logo  and  sits  in 
the  same  5-  by  8.25-  by  1 2.25-inch  metal 
case.  All  necessary  SCSI  options  are  built- 
in.  so  changing  the  line  termination  or 
adding  termination  power  is  merely  a 
matter  of  nipping  a  DIP  switch.  A  subsys- 
tem based  on  a  Ricoh  MO  drive  is  also 
available  for  $3,995. 

The  half-length  Applied  Programming 
Technologies  SC-10()0  host  adapter  is 
based  on  an  NCR  SCSI  chip  and  fits  either 
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APT  Odessa  ROS-32S0EIS 

Applied  Programming  Technologies,  One 
Hollow  Ln  .  #313,  Lake  Success.  NY  1 1042; 
800-486-3662.  516-365-1098. 
List  Price:  With  interface  kit  and  cartridge, 
$3,995:  additional  media,  $225. 
Requires:  DOS  3.2  or  later,  51 2K  RAM. 
In  Short:  The  Sony-based  Odessa  ROS- 
3250EiS,  while  it  has  a  low  price,  is  marred  by 
moderate  performance  and  a  quirky  driver  that 
does  not  quite  conform  to  DOS. 
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8-  or  16-bit  ISA  sockets.  (A  Micro  Chan- 
nel version  is  also  available  as  a  $200 
option,  but  it  doesn't  support  all  the  soft- 
ware features  of  the  ISA  model.)  Because 
the  board  itself  uses  an  8-bit  connection,  a 
1 6-bit  slot  only  allows  a  wider  selection  of 
interrupt  assignments. 

In  fact,  the  only  hardware  setup  you 
will  need  to  change  during  installation  is 
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the  interrupt  jumpers  on  the  host  adapter. 
The  supplied  32-inch  cable  connects  the 
25-pin  D-shell  jack  on  the  host  adapter  to 
the  50-pin  SCSI  jack  on  the  Sony  drive. 

While  the  APT  board  allows  the  Sony 
drive  to  boot  the  host  computer  (except  in 
the  MCA  version),  it  requires  an  odd 
system  configuration.  You  have  to  carve 
out  a  special  360K  boot  partition  from  the 
MO  disk  and  then  copy  the  files  from  a 
boot  floppy.  The  APT  software  can  slice 
up  the  rest  of  the  disk  into  15  partitions 
ranging  from  1MB  to  the  full  cartridge 
capacity.  The  subsystem  accommodates 
ISO  1 ,024-byte-sector  and  5 1 2-byte-sec- 
tor  cartridges. 

You  can  set  up  the  Odessa  subsystem 
automatically  with  thedo-everything  util- 
ity called  MOD.  The  Odessa  ROS- 
3250EIS  requires  a  software  driver,  which 
MOD  will  graciously  install  in  the  host 
computer's  CONFIG.SYS  file.  The  pro- 


gram will  also  initialize,  partition,  and 
format  cartridges.  The  1 ,024-byte-sector 
cartridge  supplied  with  the  evaluation  unit 
came  preinitialized,  which  saved  the  32- 
minute  (pour  yourself  a  cup  of  coffee) 
initialization  process.  The  subsystem 
operates  under  DOS  3.3  or  4.0,  but  it  is  not 
compatible  with  OS/2,  Unix,  or  network 
operating  systems. 

You'll  want  to  pull  out  the  daily  paper 
while  running  the  Odessa:  It  required  an 
extraordinary  length  of  time  to  perform 
PC  Magazine  Labs'  backup  and  restora- 
tion tests.  Its  DOS  File  Access  test  results 
were  average,  as  was  its  DOS  Disk  Access 
time.  Performance  increased  only  slightly 
when  using  1 ,024-byte-sector  disks. 

Applied  Programming  Technologies 
covers  the  Odessa  subsystem  with  a  one- 
year  warranty.  Although  the  Odessa  ROS- 
3250EIS  carries  a  low  price  and  manages 
to  muddle  through,  other  competitors  can 
more  quickly  accomplish  the  same  tasks 
and  better  conform  to  the  DOS  standard. 


MAGNETO-OPTICAL  DRIVE  SUBSYSTEMS: 
SUMMARY  OF  FEATURES 


Products  listed  in  ascending  price  order 


The  17  magneto-optical  drive  subsystems  reviewed 
here  are  external  SCSI  devices.  They  all  comply  with 
the  ISO/ANSI  standards  for  5.25-inch  rewritable  optical 
drives,  Including  support  for  512-byte  sectors,  in  each 
case,  we  list  the  price  for  the  tested  configuration, 
which  includes  the  drive  plus  an  interface  Idt  (a  SCSI 
controller  and  DOS  driver)  and  one  media  cartridge. 


DynaTek 

Relax  Optical 

Conaan 

APTOdesaa 

SST  Storage 

OCEAN 

PU  Pwlpharal 

XyxlaXY 

ROS600 

600  Pius 

ROS-32S0EIS 

Stakll 

TMalwav«650 

Infinity  Optical 

600RW 

Ust  price  of  tested  configuration 

$3,245 

$3,377 

$3,495 

$3,995 

$4,422 

$4,495 

$4,799 

$4,995 

PHYSICAL  CHARACTERISTICS 

Mechanism  manufacturer 

Rk»h 

Ricoh 

RKOh 

Sony 

Ricoh 

Sony 

Sony 

Riooh 

Average  access  time  (ms.) 

66.7 

66.7 

66.7 

107.5 

66.7 

107.5 

107.5 

66.7 

Dimensions  (HWD.  in  inches) 

5x  lOx  10 

4x  lOx  11 

5x  lOx  13 

5x8x  12 

14x  lOx  13 

5x  lOx  11 

Sx  lOx  12 

6x10x13 

Tested  interface 

16-bit 

8-b<t 

16-bit 

8-bit 

16-bit 

8-bit 

8-bit 

16-bit 

Size  of  interface  board 

Half-length 

Half-length 

Full-length 

Half-length 

Full-length 

Half-length 

Half-length 

Half-length 

Board  manufacturer 

DynaTek 

Relax 

Procomp  USA 

APT 

Western  Digital  Future  Domain 

PLI 

Adaptec 

Technology 

MEDIA 

Capacity  (S12-byte  sectors,  both 

1GB 

570MB 

Sg6MB 

560MB 

650MB 

564MB 

562MB 

600MB 

skies) 

Maximum  partition  size  (512-t>yte 

320MB 

285MB 

327MB 

280MB 

281MB 

282MB 

281MB 

287MB 

sectors) 

1 .024-byle  sectors  supported 

■ 

□ 

□ 

■ 

□ 

□ 

□ 

SOFTWARE 

DOS  device  driver  size 

16K 

13K 

62K 

16K 

16K 

7K 

17K 

22K 

DOS  device  driver  required 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Other  operating  systems  supported 

OS/2,  Mac. 

Mac,  Unix 

OS/2 

None 

OS/2,  Mac, 

Mac,  Unix 

Mac 

OS/2.  Mac, 

Unix 

Unix 

Unix 

Install  utility 

None 

Tranter 

Procomp  USA 

APT 

Columbia 

OCEAN 

PLI 

Xyxis 

Format  utility 

[)ynaTak 

Trantor 

Procomp  USA 

APT 

Columbia 

OCEAN 

PLI 

Xy* 

Backup  utility 

DynaTek 

Hone 

None 

APT 

Columbia 

None 

PLI 

Nona 

Q— Editors'  Choice  ■— Yes  □— No 
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CONSAN  INC. 

Consan  RS600/N 


by  Winn  L.  Rosch 


A  high-powered  controller  isn't  enough 
to  deliver  high  performance,  at  least  in  the 
case  of  the  RS600/N  from  Consan  Inc. 
The  low-priced  $3,495  storage  subsystem 
proved  to  be  one  of  the  most  laggardly  of 
the  tested  magneto-optical  drives  on  PC 
Magazine  Labs'  write  tests,  despite  hav- 
ing a  SCSI  host  adapter  based  on  an  Intel 
80C 1 88  microprocessor.  The  test  subsys- 
tem was  further  marred  by  an  ill-natured 
installation  program  that  may  prove  con- 
founding if  you  have  never  mixed  SCSI 
and  disk  drives  before. 

Based  on  a  66.7-millisecond  (average 
access  time)  Ricoh  RO-5030En  MO  drive, 
the  Consan  subsystem  fits  in  a  cabinet  that 
measures  5.25  by  9.25  by  13  inches  and 
connects  to  its  controller  through  a  32- 
inch  cable  with  a  standard  50-pin  SCSI 
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connector  at  the  drive  end  and  a  37-pin  D- 
shell  on  the  controller  side.  The  RS600/N 
also  uses  an  extemal  SCSI  terminator, 
which  is  supplied  with  the  unit.  The  host- 
adapter  board  itself  requires  a  full-length 
full-height  AT  expansion  slot  and  uses  a 
1 6-bit  interface.  A  Micro  Channel  version 
is  also  available  for  $180.  The  Consan 
RS600/N  supports  only  512-byte-sector 
disks. 

Consan  puts  its  host  adapter's  micro- 
processor brain  to  work  on  compatibility, 
and  it  is  able  to  match  DOS,  OS/2,  and 
Xenix  as  well  as  the  latest  versions  of 
Novell's  NetWare.  The  board  is  a  Pro- 
comp  USA  (Cleveland.  Ohio;  216-234- 
6387)  F-DCB  SCSI  host  adapter  that  fea- 
tures its  own  boot  BIOS  and  floppy  disk 
drive  controller;  this  allows  the  RS600/N 
to  be  used  as  primary  system  storage. 
There  is  also  a  SCSI  connector  that  allows 
for  internal  installation  of  drives. 


FACT  FILE 


Conaan  RS600/N 

Consan  Inc.,  14625  Martin  Dr.,  Eden  Prairie, 
MN  55344;  800-229-3475,  612-949-0053. 
List  Price:  With  interface  kit  and  cartridge, 
$3,495:  additional  media,  $155. 
Requires:  DOS  2.0  or  later,  640K  RAM. 
In  Short:  Though  this  inexpensive  Ricoh- 
based  system  conforms  to  the  DOS  standard 
and  is  married  to  an  Intel  80C1 88 
microprocessor,  the  Consan  RS600/N  has 
problems  with  installation  and  delivers  only 
laggardly  performance. 

CIRCLE  «M  ON  READER  SERVICE  CARD 


Notwithstanding  its  BIOS  and  micro- 
processor, the  RS600/N  requires  you  to 
install  a  62K  software  driver  in  your 
CONFIG.SYS  file.  The  driver  does  not 
prevent  programs  that  use  direct  BIOS 
access  from  recognizing  the  subsystem. 

The  installation  process  was  compli- 
cated not  only  by  a  faulty  automatic  in- 


REO-650 


SOLaaerStor 
Procom  Eraaabia  Optical  N/Hanoa 

MEOD650/E      650  MB  W6S01 


MIcroNat 

SB-SMO/DOS 


Optima 

Concorde 

600MO 


ASCMO-SS 


HammarDlak 
600S 


Tacmar 
iJiaarVault 


$5,239 

$5,294 

$5,295 

$5,450 

$5,479 

$5,590 

$5,595 

$6,085 

$6,885 

Sony 

Sony 

Sony 

Sony 

Sony 

Sony 

Maxoptix  (Tahiti) 

Sony 

Sony 

107.5 

107.5 

107.5 

107.5 

107.5 

107.5 

48.6 

107.5 

107.5 

6x8x  13 

7x8x  12 

6x8x  15 

5x8x  12 

7x8x  12 

4x  11  X  10 

7x8x12 

5x  lOx  10 

5x8x  12 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-bit 

16-b(t 

Full-length 

Full-length 

Three-quarter- 

Full-length 

Halt-length 

Three-quarter- 

Half-length 

Three-quarter- 

Full-length 

length 

length 

length 

Western  Digital 

Procom 

Adaptec 

Adaptec 

MicroNet 

Optima 

ASC 

Always 

Adaptec 

600MB 

588MB 

562MB 

594MB 

586MB 

564MB 

596MB 

574MB 

1GB 

281MB 

291MB 

281MB 

297MB 

293MB 

282MB 

298MB 

287MB 

322MB 

3SK 

a 

OS/2,  Mac, 
Unix 

Columbia 
Columbia 


7K 
■ 

OS/2,  Mac, 

Unix 

Procom 


16K 
■ 

OS/2,  Mac, 

Unix 

SD 


1S0K 
■ 

Unix 
N/Hance 


Procom 


^^^i^^^y^.^^'  '  NAIance 


-CD: 


10K 

a 

OS/2,  Unix 


MicroNet 


11K 

a 

OS/2,  Mac, 

Unix 

Optima 


None 


None 


H 

Norra 
ASC 


None 


20K 

a 

OS/2,  Mac, 

Unix 

FWB 


OS/2,  Mac, 

Unix 

Tecmar/ 

Adaptec 

Tecmar/ 

Adaptec 

Tecmar 
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Peachtree  Accounting  Makes 


w 


runninj' your  own 
business,  e\ery 
financial  decision  is 
an  important  one  Why 
not  make  sure  \t)u  are 
getting  the  most  out  of 
your  business  dollars 
by  using  the  best  value 
in  accounting  software.  The 
Peachtree  Double  Bonus  Bundle 


'  Rivals  packages  costing  10  times  as 
mucb...ajoytouse..." 

-PC  Resource 

'  'Wis package  is  truly  a  bargain  and  is 
ideal  for  a  stnall  to  mid-sized  company. 

-Computers  in  .\ccounting 


Give  every  workstation 
the  power  of  Peachtree 
with  Peachtree 
Network  Accounting! 


Now  your  entire  staff  can  access  the  full-featured 
accounting  power  of  Peachtree  (Complete  III  plus 
the  custom  reporting  capabilities  of  I'eachtree 
Data  Query  III  in  one  package- Peachtree  Network 
Accounting.  Not  only  will  your  hardware  costs  be 
reduced  by  sharing  hard  disks  and  printers,  but  your 
authorized  users  will  have  faster,  easier  access  to 
shared  accounting  information.  Available  now  for 
use  with  Novell;  LANtastic  '  and  other  NbTBKKS 
compatible  LANs.  ^  ^  „  _ 

$0^5 


Peachtree  has  combined 
two  high-powered 
|)rograms  into  one 
value-packed  bundle- 
Peachtree  Complete  III, . 
a  comprehensive 
accounting  system,  and 
Peachtree  Data  Query  III,  a 
custom  reporting  and 
analysis  toola 


Peachtree  Complete  III  has  nine 
powerful  modules,  each  loaded  with  features  you'd  expect 
to  find  in  much  higlier  prtced  packages: 


•  General  Ledger 

•  Accounts  Payable 

•  Accounts  Receivable 

•  Payroll 
'Inventory 


•  Invoicing 

•  Purchase  Order 

•  Fixed  Assets 
•Job  Cost 


The  man^ement  reporting  capabilities  of  Peachtree 
Data  Query  III  provide  you  with  personalized  views  of  the 
accounting  data  in  your  Peachtree  Complete  III  files. 
U  hether  you  choose  one  of  the  50  pre-defined  reports  or 
customize  your  own,  PDQ  lets  you  get  to  the  meaning 
behind  the  numbers  with  historical  reports  and  complex 
analyses  to  give  you  a  more  complete  picture  of  yx)ur 
business  financesB 


"Tfje  reports  icill  impress  you,  your 
accountant,  your  hanker  and  the  IRS. . . 
a  u'onderful  tool  to  help  get  your  business 

on  the  right  track,  and  keep  it  that 
way  in  the  coming  years. 

-Journal  of  the  Chicago  Computer  Society 


There's  a  Peachtree 
Accounting  Product 
for  Every  Small 
Business. 


I'eiKlUree 

(;UE\TWTE-VP 


Crystal  Accounting!"  Tht-  CIrar 
(Ihoicc  f(ir  Windows  Viiiiinlint! 
IncludfN  (i  I..  A/K,  Imoking, 
A/P.  Pavnill  and  Fiiuiunal 
Rt  porl  Vl  riler.  S49S 


PrachlrvcCompk-li'in.'  Ilu- lliH;cst 
\alui-  In  Sniall-BuMni  vs  Acinunlinn 
Imludt's  (ill .  A  P.  A  K.  In\(>iun)>. 
Pa*  roll,  Invenlnrv  Purchase  Order. 
Fixed  As>eli  and  Jiih  CiM  Winner 
vflbe  IWil  Oimfiulir  Sbop/ier 
Best  Buy  .\u  ard  S199 


Peachtree  Client  »riie-l  p.  Tlu' 
.toounianl's  An.swer  to  Incr?  i<.^d 
Pmduilivltv  Mill  lnlerfa^e  ti. 
Peachtree  Complete  III.  (.rystal 
.Vcountinf;  and  other  leading 
accountinf;  systems.  S99^ 

Ci 


Every  Penny  Count.  ^ 


With  PDQ,  you  can  even  read  and  report  on  data 
from  your  Lotus  1-2-3®  spreadsheets,  and  export  data  to 
Lotus  1-2-3,  dBASE*  and  other  popular  applications  with 
no  re-keying  of  data  and  no  risk  to  your  files. 

Best  of  ail,  you  won't  sacrifice  ease  of  use  to  get  the 
power  and  performance  your  business  needs.  There's  an 
on-line  tutorial  in  each  module  and  an  Accounting  Primer, 
so  you  can  learn  accounting  as  you  set  up  your  files.  Context 
sensitive  HELP  is  on-line  at  all  times.  Peachtree  provides  a 
thorough  reference  library,  including  a  qukj(-start  installation 
guide  to  assure  that  you'll  be  up  and  running  quickly^ 
Errors  are  handled  with  understandable,  plain 
English  mess^es  and  suggestions! 


'  'I  have  installed  and  set  up  Peachtree 

formany  small  businesses  After  the  first 

30  days,  /become  the  Maytag*  Repairman. ' ' 

-Karen  R.  Gooding 
Ecommiy  Bookkeeping,  Hilton  Head  Island,  SC. 


I E  AU  RES 


General  Ledger 

•  Repeatin);  and  rcversmn  journal  entries. 

•  One  to  13  user-defined  fiscal  periods. 

•  Comparative  financial  statements. 
Accounts  Payable 

•  Partial  payment  of  invoices. 

•  Cash  requirements  forecasting. 

•  Check  printing  from  9  different  bank 
accounts. 

•  Prints  miscellaneous  and  interest 
1099s  and  handles  magnetic  media. 

Accounts  Receivable/Invoicing 

•  Open  item  or  balance  forward  customers. 

•  Supports  partial  payments. 

•  Multiple  "Ship  To"  addresses  per 
customer 

Purchase  Order 

•  Issues  purchase  orders  for  either 
stocked  or  mm -stocked  items. 

•  Inventory  update  upon  receipt  of  items. 

•  Ability  to  generate  A/P  invoke  from 
purchase  order. 

Pa>'roll 

•  Built-in  federal,  state,  city  and  county 
tax  tables  for  all  SO  states. 

•  Automalk:  payroll  processing  supporting 
houriy.  salaried.  commi.ssion  or  draw- 
against-commission  pay  types. 


•  Supports  Cafeteria  and  401K  Plans. 

•  Optional  Peachtree  Complete  Tax 
Service  available. 

Inventory 

•  Supports  UFO.  FIFO.  Specific  Unit, 
standard  and  average  costing  methods. 

•  Optional  serial  number  tracking. 

•  Supports  assembly  and  disassembly 
capabilities. 

Job  Cost 

•  Tracks  costs  and  profitability  on  a  job- 
by-job  basis. 

•  liiterfaces  with  A/P  A/R  and  Payroll. 
Fixed  Assets 

•  Handles  1.3  methods  of  depreciation. 

•  Handles  short  taxable 

•  .Mid-quarter  convention. 

Peachtree  Data  Query  III 

•  Transfer  accounting  information  in 
ASCII  or  WKS  formats  to  spreadsheet 
and  database  programs  such  as  dBASE 
and  Lotus  1-2-3. 

•  Create  your  own  custom  reports  and 
save  the  formats  for  future  use. 

•  Print  stored  reports  directly  from  your 
Peachtree  Complete  111  menu. 


atOnce!'  Macintosh  Accounting  as 
Easy  as  it  (lets.  Includes  C/l.  A/R 
and  Billing.  A/P  and  Paymll. 
V  inner  of  the  Macl  'ser  Bddy 
Award  and  Ibe  Macuvrld  World 
Class  Award.  I39S 


INSIGHT  EXPERT.™  The  Power  to 
See  Bevond  the  Numbers  fnr  Macintosh 
Users.  Includes  G/L.  A/R  and  Billing, 
A/P  Inventory  and  Payroll.  Winner 
of  Ibe  Macl'ser  Eddy  Award  and 
Ibe  Macworld  World  Class  Award. 
S69S  per  module. 


7  would  highly  recommend  Peachtree. . . 
a  peach  of  a  program. ' ' 

-New  Jersey  PC  User  Group  News 


In  a  recent  survey  by  Accounting  Jbday  magazine, 
Peachtree  was  recommended  by  accountants  almost  twice 
as  often  as  the  nearest  competitor.  When  Reseller 
Management  asked  resellers  which  accounting  package 
they  recommend,  Peachtree  came  out  on  top  again,  with 
25  %  of  resellers  recommending  it. 

Most  importantly,  users  recommend  Peachtree! 
Based  on  reader  response.  Computer  Shopper  named 
Peachtree  Software  the  Best  Buy  in  Accounting  Software 
for  1990.  More  than  400,000  small  businesses  trust  their 
accounting  to  Peachtree  ■ 

"...How  good  is  technical  support? 
I  can  honestly  say  it  is  excellent.^ ' ' 

-Jack  J.  Neymark 
Jack  J.  Neymark  Accounting  Services 


Convenient  technical  support  may  be  purchased 
from  Authorized  Support  Centers  in  over  60  cities  across 
the  country  or  through  prepaid  support  contracts  directly 
from  Peachtree.  We  stand  behind  our  products  with  a 
60-day  money  back  guarantee  when  you  buy  directly 
from  Peachtree.  If  you  aren't  satisfied  with  your  Peachtree 
produa,  simply  return  it  within  60  days  for  a  prompt 
refund  (less  a  restocking  fee.)B 


Call  now  to  order 

or  for  the  name  of  a  dealer  in  your  area 

1-800-247-3224 

or  404-564-5800  or  to  order  by  Fax  404-564-5888 


$298 


AddS12.50 
Shipping 


In  Georgia,  add  applicable  sales  tax 
Telephone  number  required  on  all  orders 


Peachtree  Software 

Hardware  Specifications  Requires  I'C/VIS-DOS  version  3  (lor  higher  (DOS  3  I 
required  for  Nelwi)rk  .toounting)  w  ith  (v4(»k  of  nienHiry  and  a  hard  disk  For 
use  with  IBM"  PC.  PC  XT  P(.  .\T.  Personal  SNstem/i'"  and  lompatiWes  Alternate 
media  optionally  available  .N(iii(>p\  pnitectcd  Product  names  referenced  are 
trademarks  and  regisicred  trademarks  of  their  resp<-clivf  manufai  iurers 
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HARDWARE 
MAGNETO-OPTICAL  STORAGE 


PERFORMANCE  TESTS:  MAGNETO-OPTICAL  DRIVE  SUBSYSTEMS 


I  systsms  with  the  Sony 
mechanism  write  faster  than 
those  equipped  with  the 
Ricoh  mechanism,  but  both 
types  of  systems  perform 
comparably  when  reading. 
The  Maxoptix-based  ASC 
MO-SS  drive  turned  in  excef- 
ient  resuits,  but  on  our  most 
important  tests,  the  reai 
speed  demon  turned  out  to 
be  the  Sony-based  N/Hance 
W6501  with  its  proprietary 
driver. 


TESTING  ANALYSIS 

The  most  important  tests  to  look  at  when 
comparing  the  1 7  magneto-optical  drive 
subsytems  reviewed  here  are  the  DOS  File 
Access  and  XCOPY  tests.  Each  DOS  File 
Access  test  is  a  combination  of  file 
creation,  reading,  and  writing  times  for 
small  records  (database-like  files)  and 
large  records  (program-like  files).  The 
XCOPY  tests  indicate  where  a  storage 
system's  strengths  lie — either  in  writing  to 
or  reading  from  an  MO  drive.  The  slightly 
less  crucial  DOS  Disk  Access  test  indicates 
a  drive  mechanism's  rotational  speed  and 
head-stepping  time. 

The  1 7  drives  reviewed  here  are 
differentiated  mainly  by  the  drive  mecha- 
nisms they  employ.  The  two  most  popular 
mechanisms  are  manufactured  by  Sony 
(used  by  1 1  of  the  tested  drives:  those  from 
Applied  Programming  Technologies,  FWB, 
MicroNet,  N/Hance  Systems,  OCEAN 
Microsystems,  Optima  Technology, 
Peripheral  Land,  Pinnacle  Micro,  Procom 
Technology,  Storage  Dimensions,  and 

Tecmar)  and  Ricoh 


(used  by  five  of  the  tested  drives:  those 
from  Consan,  DynaTek  Automation 
Systems,  Relax  Technology,  Specialized 
Systems  Technology,  and  Xyxis).  In  four  of 
the  five  tests,  the  drive  systems  equipped 
with  the  Sony  mechanism  were  faster  than 
the  systems  equipped  with  the  Ricoh 
mechanism.  This  result  Is  due  In  part  to  the 
higher  rotational  speed  of  the  Sony 
mechanisms  and  a  shorter  head-latency 
period. 

The  differences  between  the  two 
mechanisms  showed  up  during  the  XCOPY 
from  Winchester  to  Magneto-Optical  test: 
All  the  Ricoh  mechanism-equipped  drives 
took  significantly  longer  to  write  than  those 
equipped  with  the  Sony  mechanism.  The 
Sony's  faster  rotational  speed  and  shorter 
head-latency  period  speeds  up  the  two- 
pass  writing  process  employed  by  all  MOs. 
The  XCOPY  from  Magneto-Optical  to 
Winchester  results,  on  the  other  hand, 
were  so  close  and  evenly  distributed  that 
neither  mechanism  came  out  a  clear  / 
winner. 

The  system  most  frequently  placing  In 


Relative  Times 

(Tecmar  LaserVault  - 100) 


N/A— Not  applicable:  The  N/Hance 
W6501  was  Incompatible  with  our 
DOS  Disk  Access  test. 


•The  Pinnacle  REO-650  couW  not  run 
the  XCOPY  tests  with  DOS  4.0's 
SH/VRE  utility  installed. 
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the  top  five — ^the  ASC  MO-SS— is  unique  in 
that  it  is  the  only  tested  drive  that  uses  a 
Maxoptix  (Tahiti)  drive  mechanism.  It  had 
the  fastest  DOS  Disk  Access  time  and  the 
second-fastest  time  for  the  DOS  File 
Access  {Large  Records)  and  XCOPY  from 
Winchester  to  Magneto-Optical  tests.  Its 
scores  indicate  that  the  Maxoptix  mecha- 
nism operates  at  a  higher  rotational  speed, 
hastening  the  two-pass  writing  process. 

On  our  two  most  important  tests,  the 
fastest  MO  package  came  from  I^Hance. 
The  N/Hance  W6501  employs  a  Sony  drive 
mechanism,  but  it  also  has  a  driver  that 
behaves  as  a  parallel-file  system;  the  driver 
Introduces  a  great  speed  advantage, 
especially  when  writing  to  the  MO.  This 
performance  is  lost,  however,  when 
reading  back  information,  as  the  parallel-file 
system's  overhead  slows  down  the  data 
transfer.  (This  slowdown  is  not  too 
important  if  the  MO  is  used  for  archival 
purposes.)  Additionally,  the  N/Hance 
W6501  driver  would  not  work  with  our  DOS 
Disk  Access  test  because  it  could  not 
property  handle  interrupt  25h  calls. 


Because  of  this,  any  program  that  needs  to 
request  device-specific  information  (such 
as  the  numt)er  of  bytes  or  tracks  per  sector 
or  the  number  of  sectors)  will  have  a 
problem  with  this  system.  So  while  the 
mechanism  is  an  important  component 
when  considering  an  MO,  the  device 
driver's  efficiency  and  performance  charac- 
teristics are  also  critical. 

Please  note  that  we  removed  SHARE 
from  the  AUTOEXEC.BAT  file  when 
running  the  Pinnacle  REO-650  through  the 
XCOPY  tests.  SHARE  allows  oW  DOS 
applications  to  read  and  write  to  partitions 
larger  than  32MB.  We  were  unable  to  copy 
information  from  the  Pinnacle  to  the  hard 
disk  with  SHARE  installed;  the  system 
consistently  crashed  while  trying  to  copy  a 
file  larger  than  1  MB.  Calls  to  the  company 
failed  to  provide  an  explanation.  With 
SHARE  removed,  the  drive  performed  the 
XCOPY  without  a  problem.  (For  further 
infomiation,  see  the  Pinnacle  REO-650 
review  in  this  Issue  and  the  Tutor  column  in 
PC  Magazine's  March  12, 1991,  issue.) 


SST  Storage  Stak  11 
Xyxis  XY  600RW 
Consan  RS600/N 
DynaTek  R0S60O 
Relax  Optical  600  Plus 
SD  LaserStor  Erasable 
Optical  650  MB 
Procom  MEOD6S0/E 
APT  Odessa  ROS-3250EIS 
*  Pinnacle  REO-650 
Optima  Concorde  600MO 
Tecmar  L^serVauit 
MicroNet  SB-SMO/DOS 
ASC  MO-SS 
FWB  HammerDlskeOOS 
OCEAN  TIdalwave  650 
Peripheral  Infinity  Optical 
N/Hance  W6501 


DOS 

File  Access 
(Small  Records) 

Elapsed  Time 
(seconds) 

341.72 
279.84 
277.89 
274.59 
261,08 
229.37 

213.94 
199.92 
195.59 
188.32 
187.30 
185,05 
164.45 
157.63 
157.30 
156.55 
101.29 


DOS 

File  Access 
(Large  Records) 

Elapsed  Time 
(seconds) 

27.92 
26.87 
27.41 
24,46 
25.14 
21.42 

18,65 
21.20 
17.67 
17.32 
17,35 
17,89 
15,55 
16,24 
17,38 
17,14 
12,96 


DOS 

Disk  Access 

Average  Sector 
Access  (milliseconds) 

108,80 
88,74 
89.07 
88.35 
93.33 
62.94 

73,07 
59,08 
68,04 
62,75 
60,35 
60.77 
41.19 
57,66 
58,77 
58,42 
N/A 


HOW  WE  TESTED 

PC  Magazine  Labs  tested  the  drives  on  a 
Compaq  Deskpro  386/25e  equipped  with 
4MB  of  RAM,  a  310MB  ESDI  hard  disk  with 
a  Compaq  disk  controller,  and  built-in  VGA. 
Compaq  DOS  4.01  was  the  operating 
system  used,  and  except  for  the  device 
drivers  necessary  to  allow  the  system  to 
recognize  the  magneto-optical  drive,  the 
CONFIG.SYS's  FILES  and  BUFFERS  were 
set  to  20.  In  addition  to  setting  a  prompt 
and  path  in  the  AUTOEXEC.BAT  we  also 
ran  SHARE.EXE,  as  is  recommended  for 
large-capacity  media  using  DOS  4.01 .  We 
split  the  hard  disk  into  two  155MB  partitions 
(logical  drives  C  and  D).  For  the  XCOPY 
from  Winchester  to  Magneto-Optical  test, 
we  created  a  1 1 5MB  file  system  on  drive  D. 
(This  system  Is  identical  to  the  one  used  in 
the  article  "QIC  150  Tape  Drives:  The 
Rising  Star  for  Backup,"  PC  Magazine. 
October  16, 1990.)  All  the  magneto-optical 
drives  used  disks  formatted  with  51 2-byte 
sectors. 


XCOPY  from 
Winchester  to 
Magneto-Optical 

Elapsed  Time 
(hours:mlnutes:secorKis) 

01 :00:44 
00:57:42 
00:57:45 
01:11:31 
00:56:14 
00:48:23 

00:39:07 
00:53:04 
00:35:20 
00:35:17 
00:35:36 
00:36:06 
00:27:25 
00:34:56 
00:35:16 
00:34:58 
00:19:18 


XCOPY  from 
Magneto-Optical 
to  Winchester 

Elapsed  Time 
(hours:minutes:second8) 

00:19:20 
00:16:42 
00:18:23 
00:17:03 
00:16:47 

00:15:48     ■  ;       :.  • 

00:17:10 

00:14:59 

00:14:05 

00:14:33 

00:15:21 

00:15:26 

00:16:44  ■ 

00:14:25 

00:16.38 

00:15:51 

00:32:43 


'  The  Pinnacle  REO-650  could  not  njn  the  XCOPY  N/A— Not  applicable:  The  N/Hance  W6501  proved 
tests  with  DOS  4.0's  SHARE  utility  installed,  incompatible  with  our  DOS  Disk  Access  test. 


■  The  DOS  File  Access  (Small  Records)  tienchmark 
test  times  disk  throughput  as  a  result  of  mechanical  disk 
drive  speed,  hard  disk  controller  function,  and  t>us  speed. 
The  test  is  performed  without  software  disk  caching.  Fast 
times  are  advantageous  for  programs  that  work  with 
many  short  segments  of  data. 

The  DOS  File  Access  (Large  Records)  t)enchmark 
test  times  disk  throughput  as  a  result  of  mechanical  disk 
drive  speed,  hard  disk  controller  function,  and  bus  speed. 
This  test  minimizes  the  effect  of  small  hardware  caches 
on  disk  subsystem  performance.  It  is  performed  without 
software  disk  caching.  Fast  times  are  advemtageous 
when  large  files  are  k>aded. 


The  DOS  Disk  Access  benchmark  test  uses  DOS 
interrupt  25h  to  directly  read  1 ,000  random  sectors.  This 
test,  which  should  work  with  any  device  that  DOS 
recognizes  as  a  disk,  reports  in  milliseconds  the  average 
access  time  per  sector. 

The  XCOPY  from  Winclwster  to  Magneto-Optical 

benchmarlt  test,  which  uses  the  XCOPY  command  with 
the  /S  switch,  times  the  number  of  hours,  minutes,  and 
seconds  for  a  hard  disk  to  copy  a  1 1 5MB  file  system  to 
a  fonnatted  blank  MO.  This  procedure  can  be  used  when 
archiving  data  from  the  hard  disk  to  the  MO. 


■   The  XCOPY  from  Magneto-Optk»l  to  Winchester 

benchmark  test,  which  uses  the  XCOPY  command  with 
tfie  IS  switch,  times  the  number  of  hours,  minutes,  and 
seconds  for  the  MO  to  copy  a  1 1 5MB  file  system  to  an 
empty  hard  disk.  This  procedure  can  be  used  when 
retrieving  data  from  the  MO  to  the  hard  disk. 


JUNE  11,  1991   PC  MAGAZINE  icTig 


Cl, 


MULTIFUNCTION  DRIVES:  The  Best  of  Both  Worlds 

Combining  write-once  security  with  rewritabie 
diversity— and  costing  iittie  more  than  an  MO 
drive — these  new  multifunction  drives  may  just  worm 
their  way  into  your  heart. 


by  M.  David  Stone 

Snapping  at  the  heels  of  the  rewritable 
optical  drive  is  the  multifunction  drive. 
A  multifunction  drive  is  a  single  unit 
that  can  function  as  either  a  WORM  or 
rewritable  drive,  depending  only  on 
which  kind  of  disk  you  use.  At  first 
glance,  such  a  product  may  not  seem 
noteworthy,  but  it's  a  strong  contender 
for  the  future  of  optical  drives. 

Since  multifunction  drive  prices  are 
only  a  little  higher  than  tho.se  of  re- 
writable-only drives — $4,895  for 
Sony's  multifunction  E511,  for  ex- 
ample, compared  with  $4,650  for 
Sony's  rewritable  E50I,  and  about 
$2,500  to  $4,000  for  a  typical  WORM 
unit — it  is  reasonable  to  buy  a  multi- 
function drive  even  if  you're  not  sure 
you  need  both  capabilities. 

There  are  currently  three  camps  of 
multifunction  drive  manufacturers.  The 
first,  led  by  Hewlett-Packard  and  Sony, 
uses  magneto-optical  disks  for  WORM 
and  rewritable  functions.  The  second 
is  led  by  Pioneer  and  uses  dye  polymer 
disks  for  WORM  and  a  different  MO 
disk  format  for  rewritable  functions. 
The  third,  led  by  Panasonic,  uses  phase 
change  disks  for  both  the  WORM  and 
rewritable  functions. 

HP'S  AND  SONY'S  MULTIFUNCTION 

Hewlett-Packard's  and  Sony's  ap- 
proach wasn't  ready  in  time  to  test  for 
this  overview,  but  it  should  be  by  the 
time  this  story  is  published.  According 
to  HP  and  Sony,  it  follows  the  already 
established  ISO  and  ANSI  standards 
for  rewritable  disks,  extending  those 
standards  to  WORM  applications.  The 
drives  work  the  same  as  single-func- 
tion MO  drives,  but  when  in  WORM 
mode,  the  multifunction  drive  simply 
refu.ses  to  overwrite  any  information. 

The  key  to  this  approach  is  to  mold 
special  identifier  codes  into  write-once 
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disks  during  production.  The  multi- 
function drive  recognizes  the  codes 
and  decides  how  to  treat  the  disk — as 
write-once  or  rewritable.  But  if  you  put 
the  specially-coded  WORM  disk  in  a 
single-function  drive,  the  drive  will 
object  to  the  special  codes,  issue  an 
error  message,  and  refuse  to  read  to  or 
write  from  it. 

PIONEER'S  ALTERNATE  MO  DRIVE 

Pioneer's  approach  to  multifunction- 
ality  is  being  marketed  by  Pioneer  it- 
self (though  Pioneer  was  unable  to  get 
a  unit  to  us  in  time  for  review).  Laser 
Magnetic  Storage  International  (the 
$3,700  LMSI LD520-602),  and  Ten  X 


Phase  change 
drives  are  the  first 
rewritables  to  offer 
one-pass  writing. 


Technology  (the  $5,995  Ten  X  Op- 
tiXchange).  The  Pioneer  drive  mecha- 
nism uses  dye  polymer  WORM  disks 
and  magneto-optical  rewritable  disks. 
(In  addition,  the  LMSI  version  can  use 
ANSI  standard  format  B  ablative 
WORM  media.)  Note,  however,  that 
the  MO  disks  are  not  compatible  with 
the  ANSI  standard  continuous  com- 
posite servo  (or  CCS)  MO  disks. 
Rather,  Pioneer  uses  an  alternate  ISO 
format  called  sampled  servo  (SS). 

Pioneer  claims  that  the  SS  format  is 
technically  superior  to  CCS,  allowing 
greater  hard  disk  data  density  and 
lighter  drive  heads.  All  this  should 
translate  into  greater  disk  capacity  and 


faster  performance.  However,  on  our 
tests  with  rewritable  media,  the  current 
crop  of  drives  performed  comparably 
to  CCS  MO  drives. 

Both  the  LMSI  and  Ten  X  packages 
produced  results  on  our  tests  that  were 
well  within  the  range  for  CCS  drives. 
On  our  XCOPY  tests,  when  copying 
about  1 15MB  of  data  to  and  from  the 
drives,  both  packages  were  slower  than 
many  CCS  drives  (well  over  40  min- 
utes to  copy  the  files  from  the  hard  disk 
and  about  18  minutes  to  copy  them 
back).  Interestingly,  the  LMSI  unit  with 
an  8-bit  Corel  board  was  faster  than  the 
Ten  X  with  a  1 6-bit  Adaptec  board. 

GOING  THROUGH  PHASES 

The  third  choice  for  multifunction 
drives  uses  phase  change  media  for 
both  WORM  and  rewritable  disks.  (For 
a  discussion  of  phase  change  technol- 
ogy, see  the  sidebar  "Seeking  a  Faster 
Drive:  Up-and-coming  Erasable  Opti- 
cal Technologies.")  These  phase  change 
drives  are  available  in  packages  from 
Panasonic  and  from  Reflection  Sys- 
tems, both  of  which  use  a  Matsushita 
drive  mechanism.  Corel  Systems  ex- 
pects to  have  a  package  by  the  time  this 
story  is  published,  one  which  also  uses 
the  Matsushita  drive  mechanism. 

The  phase  change  drives  are  the 
first  commercial  rewritable  optical 
drives  that  offer  a  one-pass  write  capa- 
bility with  a  promise  of  faster  write 
times.  Indeed,  on  our  XCOPY  tests, 
when  copying  to  the  optical  drive,  both 
packages  scored  far  better  than  most  of 
the  MO  drives  we  tested  (about  28 
minutes  to  copy  1 15MB  of  files  from 
the  hard  disk).  Only  the  N/Hance  and 
Advanced  Storage  Concepts  entries 
were  able  to  match  or  exceed  these 
scores.  In  short,  'phase  change  drives 
on  average  did  better  than  MO  drives, 
but  there  are  exceptions. 

The  two  phase  change  packages, 
however,  were  significantly  different 
when  copying  back  to  the  hard  disk. 
The  Reflection  RF-7010  package 
managed  only  a  lackluster  showing 
(17  minutes,  40  seconds),  while  the 
Panasonic  came  in  with  the  fastest  time 


E53  PC  MAGAZINE    JUNE  11.  1991 


Cc(.,  jterial 


HARDWARE 


MAGNETO-OPTICAL  STORAGE 


we  measured  ( 1 3  minutes.  4  seconds). 
This  speed  difference  illustrates  the 
importance  of  picking  an  optical  drive 
by  its  overall  package,  which  includes 
a  SCSI  controller  and  software.  ■ 
LMSI  LD520-602 

Laser  Magnetic  Storage  International 
Co.,  4425  ArrowsWest  Dr..  Colorado 
Springs,  CO  80907-3489;  719-593- 
7900. 

List  Price:  With  Interface  kit  and 
rewritable  cartridge.  $3,700; 
additional  media,  $125  (WORM), 
$250  (MO).  Requires:  62K  of  RAM 
or  3K  of  RAM  with  EMS  installed, 
DOS  3.0  or  later. 

CIRCLE  621  ON  READER  SERVrCE  CARD 

Panasonic  LF-7010 

Panasonic  Communications  & 
Systems  Co.,  Two  Panasonic  Way, 
Secaucus,  NJ  07094;  800-742-8086, 
201-348-7000. 

List  Price:  With  interface  kit  and 
single-sided  rewritable  cartridge, 
$4,490;  additional  media.  $149 
(WORM),  $125  (single-sided 
rewritable  cartridge),  $245  (double- 
sided  rewntable  cartridge). 
Requires:  32K  of  RAM,  DOS  3.31  or 
later. 

CIRCLE  622  ON  READER  SERVICE  CARD 

Reflection  RF-7010 

Reflection  Systems  Inc..  99  W. 
Tasman  Dr.,  San  Jose,  CA  95134; 
800-445-9400,  408-432-0943. 
List  Price:  With  interface  kit  and 
rewritable  cartridge,  $4,740; 
additional  media,  $250  (rewritable 
cartridge).  $149  (WORM).  Requires: 
50K  of  RAM  or  3K  of  RAM  with  EMS 
installed,  DOS  3.0  or  later. 

CIRCLE  623  ON  READER  SERVICE  CARD 

Ten  X  OptiXchange 

Ten  X  Technology  Inc.,  4807 
Spicewood  Springs  Rd.,  BIdg.  3, 
#3200,  Austin.  TX  78759:  800-922- 
9050,  512-346-8360. 
List  Price:  With  interface  kit  and 
cartridges  (rewritable  and  WORM), 
MO  and  WORM.  $5,995;  additional 
media,  $145  (WORM),  $250  (MO). 
Requires:  640K  of  RAM.  DOS  3.31 
or  later. 

CIRCLE  624  ON  READER  SERVICE  CARD 


stallation  program  that  failed  to  properly 
copy  all  the  necessary  files  to  the  disk  as 
per  the  documentation,  but  also  by  a  host 
adapter  tward  that  came  configured  to  run 
a  tloppy  disk  drive.  (Most  people  won't 
want  to  in.stall  the  RS6(X)/N  or  any  MO 
drive  as  their  primary  device.)  Consan 
says  it  is  aiming  this  product  at  the  VAR 
market  rather  than  the  end  user  and  ex- 
pects that  its  customers  will  have  enough 
technical  experience  to  handle  any  instal- 
lation problems.  The  documentation  pro- 
vided enough  rough  reference  to  sort 
through  these  complexities,  but  if  you 
have  never  tangled  with  such  inconsisten- 
cies before,  you  may  want  to  avoid  the 
RS600/N. 

The  reward  for  your  efforts  during 
setup  is  not  particularly  great.  Both  the 
Ricoh  drive's  DOS  File  Access  times 
proved  among  the  slowest  of  all  the  drives 
tested.  It  also  lagged  in  backup  simula- 
tion, but  strangely  enough  it  did  reasona- 
bly well  in  restoration. 

The  best  part  of  the  RS600/N  is  its 
price.  The  power  and  compatibilities  of 
the  Procomp  host  adapter  have  intriguing 
possibilities,  but  Consan  has  to  swat  the 
bugs  in  its  installation  procedure,  stream- 
line its  driver,  and  place  greater  emphasis 
on  the  end  user  before  the  RS600/N  be- 
comes a  real  contender. 


DYNATEK  AUTOMATION 
SYSTEMS  INC. 

DynaTek  ROS600 


by  M.  David  Stone 


The  $3,245  DynaTek  ROS600  from 
DynaTek  Automation  Systems  is  a  kind 
of  budget  workhorse.  The  least  expensive 
drive  tested,  the  DynaTek  is  based  on  a 
Ricoh  drive  mechanism  providing  a  66.7- 
millisecond  average  access  time  and  is 
able  to  handle  1 ,024-byte-.sector  disks. 
But  due  to  its  mediocre  performance,  the 
DynaTek  ROS600  proves  to  be  merely  a 
satisfactory  but  not  exceptional  choice. 

The  DynaTek  subsystem  is  one  of  a 
family  of  packages  for  both  ISA  and  MCA 
buses,  at  prices  ranging  from  $3,245  to 
$3,695.  The  packages,  which  differ  pri- 
marily in  adapter  card  and  driver  soft- 
ware, are  available  for  DOS,  OS/2,  Unix, 
and  Novell  operating  systems,  and  with 
either  ISA  or  MCA  interface  cards.  (Each 
operating  system  requires  its  own  adapter 


card.)  There  is  al.so  a  Macintosh  version 
for  $3,150.  However,  none  of  these  for- 
mats allow  data  exchange  with  any  of  the 
others. 

The  unit  is  identical  for  all  packages 
and  includes  a  power  supply,  a  cooling 
fan,  a  SCSI  ID  selector,  and  a  SCSI  daisy 
chain  port,  along  with  the  Ricoh  drive 
mechanism.  The  interface  card  and  soft- 
ware are  both  from  Applied  Program- 
ming Technologies,  and  the  .software 
includes  a  background  formatting  utility 
as  well  as  a  module  for  backing  up  data  to 
the  magneto-optical  drive. 

Installing  the  DynaTek  is  largely  frus- 
tration free,  with  the  credit  going  in  equal 
measure  to  the  installation  utilities  and  the 
step-by-step  instruction  manual.  To  in- 
stall the  hardware,  you  plug  the  APT 
adapter  card  into  any  free  slot,  plug  a 
cable  between  the  card  and  the  drive,  and 
then  plug  in  a  power  cord.  The  adapter 
card  has  a  16-bit  extension,  but  because  it 
only  uses  the  extension  for  extended  in- 
terrupts, the  card  will  work  in  either  an  8- 
or  16-bit  .slot.  You  will  also  find  DIP 
switches  and  jumpers  for  setting  IRQ  and 
addresses,  but  in  most  cases  you  can  leave 
these  set  to  the  factory  defaults. 

The  software  is  even  easier  to  install, 
though  more  time  consuming.  All  you 
have  to  do  is  run  the  formatting  and  instal- 
lation utility  and  work  your  way  through 
thechoices.  The  utility  will  install  the  1 6K 
driver  on  your  hard  disk  and  automati- 
cally modify  your  CONFIG.SYS  file. 
Other  menu  choices  let  you  low-level 
format  the  MO  disk  and  partition  it  up  to 
a  maximum  partition  size  of  306MB. 

Once  installed,  the  DynaTek  drive 
works  as  promised,  though  not  with  diz- 
zying speed.  It  produced  slower  than 
average  times  on  PC  Magazine  Labs'  DOS 
Disk  and  DOS  File  Access  tests  and  fin- 
ished abysmally  on  the  XCOPY  from 
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DynaTek  ROS600 

DynaTek  Automation  Systems  Inc.,  15 
Tangiers  Rd.,  Toronto,  Ontario,  Canada  M3J- 
261:416-636-3000. 

List  Price:  With  interlace  kit  and  cartridge, 
$3,245:  additional  media.  $225. 
Requires:  DOS  2.jf  or  later,  256K  RAM. 
In  Short:  The  DynaTek  ROS600,  a  Ricoh- 
based  system,  carries  the  lowest  price  tag 
here,  and  the  included  menu-driven  utilities 
make  It  a  breeze  to  set  up.  But  these  pluses 
are  damaged  a  little  by  its  below-average 
performance. 

CIRCLE  607  ON  READER  SERVICE  CARD 
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RECENT  STUDIES  SHOW 
WHO  STORE  VIIAL  DATA  ON 


I  I 


It's  no  joke. 

A  survey  conducted  among  computer  users  re- 
cently revealed  that  half  of  them  have  lost  time  and 
money  because  of  accidental  data  loss. 

Perhaps  that  explains  why  so  marty  people  have 
felt  compelled  to  make  the  jump. 

From  other  disks  to  Verbatim.® 


After  all,  no  other  disks  in  the  world  guard 
against  accidental  data  loss  better  than  ours. 

Tkke  our  DataLifePlus®disks,  for  example.  They're 
the  only  disks  on  earth  protected  by  an  exclusive 
Tbflon®  coating.  Which  means  you  can  actually  wipe 
fingerprints,  dust,  even  pencil  shavings  off  the  record- 
ing surface.  Without  wiping  out  your  valuable  data. 
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HArmOF  THE  PEOPLE 
ISKSAREGOMGIOliOSEIT. 


Even  more  remarkable  is  our  5^ -inch 
Rewritable  Oi)tical  Disk.  It  has  the  capacitj^ 
to  store  twelve  file  drawers  full  of  paperwork. 
Yet  because  it  uses  laser  technolo^  it's  vir- 
tually incapable  of  losing  data.  Ever 

Verbatim  also  offers  reliable  data  cart- 
I'idges,  color  disks  and  more. 


And  all  of  our  pixxlucts  are  certified 
100%  error-fi^ee  and  backed  by  a  complete 
lifetime  warranty 

So  next  time,  insist  on  Verbatim. 

Because  trusting  your  data  to  anybody 
else  would  definitely  be  a  step  in  the  wrong 
direction. 


CIRCLE  223  ON  READER  SERVICE  CARD 
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Winchester  to  Magneto-Optical  test. 
However,  the  DynaTek's  Winchester-to- 
MO  speed  was  acceptable.  Applied  Pro- 
gramming Technologies  claimed  the  poor 
performance  is  restricted  to  the  5 1 2-byte- 
sector  disks,  explaining  that  the  package 
is  optimized  for  1,024-byte  sectors;  it 
supports  a  disk  with  512-byte  sectors  by 
simulating  one  with  1 ,024-byte-sectors. 
The  result  is  extra  overhead  with  512- 
byte-sector  disks.  On  the  PC  Labs  tests, 
however,  the  subsystem  did  not  work 
significantly  faster  with  1 ,024-byte-sec- 
tor  disks. 

All  told,  the  DynaTek  ROS600  is  an 
acceptable  if  less  than  exciting  selection. 
The  drive's  formatting  speed  and  its 
backup  module  are  important  strengths, 
and  its  slow  performance  is  counterbal- 
anced by  a  low  price.  The  DynaTek 
ROS600  gives  you  what  you  pay  for — no 
more,  no  less. 


FWB  INC. 

FWB 

HaiiimerDisk600S 
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by  Winn  L.  Rosch 


Easy  installation  and  tight  integration 
under  DOS  mark  the  FWB  Hammer- 
Disk600S  as  a  top  choice  for  no-hassle 
magneto-optical  storage.  The  $6,085  sub- 
system (the  second-most  expensive  in  our 
roundup)  must  be  bought  piecemeal: 
$5,495  for  the  Sony  drive  with  its  107.5- 
milliscecond  average  access  time,  $295 
for  the  host  adapter,  and  $295  for  a  car- 
tridge add  up  to  a  grand  total  of  $6,085. 
The  Hammer-Disk600S  rates  as  close  to 
plug-and-play  as  MO  subsystems  get,  yet 
it  has  the  hustle  to  keep  up  with  other 
drives  in  its  class. 

FWB  aims  primarily  at  the  Macintosh 
market  and  includes  a  legion  of  Macin- 
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FWB  HammerDiskSOOS 

FWB  Inc.,  2040  Polk  St.,  #215.  San  Francisco, 
CA  94109;  415-474-8055. 
List  Price:  With  interface  kit  and  cartridge, 
$6,085;  additional  nnedia,  $295. 
Requires:  DOS  3.3  or  later.  640K  RAM. 
In  Short:  Though  not  cheap,  the  Sony-based 
HammerDiskeooS  delivers  solid  performance 
and  a  trouble-free  match  with  DOS.  OS/2, 
Novell,  and  Xenix. 

cmcLE  eoe  on  reader  service  card 


tosh  software  with  the  HammerDisk600S. 
For  PC  installation,  FWB  offers  an  Al- 
ways Technology  (Westlake  Village, 
California;  818-597-1400)  IN-2000  host 
adapter,  based  on  Xilinx  chips,  which  the 
company  sets  up  at  the  factory  to  simply 
slide  into  an  expansion  slot  and  work. 
Disks  written  on  a  DOS-based  Hammer- 
Disk600S  can  be  read  by  a  Macintosh  and 
vice  versa.  Versions  are  also  available  for 
OS/2,  Unix,  and  Novell. 

All  of  the  software  that  is  necessary  for 
bringing  the  subsystem  to  life  is  stored  in 
on-board  ROM.  The  only  potential  ad- 
justment is  a  DIP  switch  on  the  half- 
length  16-bit  host  adapter,  which  allows 
the  selection  of  an  alternate  BIOS  loca- 
tion for  non-standard  PCs  (those  with 
drive  BIOS's  located  somewhere  other 
than  at  C8000  (Hex)). 

The  4.75-  by  9.5-  by  9.75-inch  drive 
connects  to  the  25-pin  D-shell  jack  on  the 
host  adapter  through  the  20-inch  cable 
supplied  by  FWB.  The  HammerDisk600S 
offers  two  50-pin  SCSI  jacks  and  termi- 
nates externally.  A  termination  SCSI  plug 
is  also  supplied  with  the  subsystem. 

After  the  physical  installation,  which 
amounts  to  nothing  more  than  plugging  in 
the  cables  and  terminator,  the  host  com- 
puter will  boot  up  with  only  a  new  sign-on 
message  hinting  at  its  magneto-optical 
enhancement. 

As  with  standard  DOS  disks,  cartridges 
need  to  be  prepared  for  use  by  the  FDISK 
and  FORMAT  utilities.  Formatting  a  5 1 2- 
byte-sector  cartridge  took  a  relatively 
quick  10  minutes.  The  package  does  not 
support  1 ,024-byte  sectors. 

After  formatting,  you  can  use  the 
HammerDisk600S  for  primary  storage.  It 
will  even  boot  the  host  system  if  you  use 
the  /S  option  to  transfer  the  necessary 
DOS  files  to  it.  The  host  adapter  can  also 
serve  as  the  host  system's  floppy  disk 
drive  controller. 

In  testing  under  DOS,  the  Hammer- 
Disk6(X)S  shone  as  one  of  the  quicker 
units  among  those  we  tested.  Its  DOS  File 
Access  and  Disk  Access  times  are  in  the 
top  five,  while  its  XCOPY  results  were 
also  quite  good. 

The  stiff  price  of  the  HammerDisk6(X)S 
is  its  only  discouraging  feature,  and  with 
its  laudable  performance,  the  FWB 
HammerDisk600S  is  a  storage  subsystem 
for  anyone  who  doesn't  mind  paying  a  bit 
more  to  minimize  hassles  and  maximize 
hustle. 


MICRONET  TECHNOLOGY  INC. 

MicroNet 
SB-SMO/DOS 

by  Henry  Fersko-Weiss 

MicroNet  has  hooked  a  107.5-millisec- 
ond  (average  access  time)  Sony  drive 
mechanism  to  an  Intel  8 1 88  microproc- 
essor-equipped controller  card  and  in- 
cluded a  special  low-level  format  pro- 
gram with  its  magneto-optical  subsystem, 
the  MicroNet  SB-SMO/DOS.  The  result 
is  an  expensive  $5,479  with  midrange 
scores  on  our  performance  tests,  but  it  can 
also  multitask  with  other  SCSI  devices 
without  degrading  performance. 

The  way  MicroNet  implements  the 
subsystem's  8188  microprocessor  chip 
makes  it  a  unique  feature  among  the  pack- 
ages tested,  all  of  which  can  speak  SCSI. 
Most  of  these  subsystems  do  not  use  a 
microprocessor,  and  the  MicroNet  SB- 
SMO/DOS 's  chip,  according  to  the  com- 
pany, gives  the  subsystem  more  intelli- 
gence. MicroNet  claims  this  feature  al- 
lows the  bus-mastering  controller  to  do 
true  multitasking  (up  to  255  tasks  at  once) 
when  more  than  one  SCSI  device  is  con- 
nected. The  chip  is  also  supposed  to  opti- 
mize the  CPU  utilization.  MicroNet  claims 
that  in  day-to-day  operation  with  more 
than  one  device  connected,  the  micropro- 
cessor and  SCSI  Prep  low-level  format- 
ting software  improve  performance  by  up 
to  20  percent. 

The  SB-SMO/DOS  only  accepts  512- 
byte-sector  Sony  cartridges.  If  the  car- 
tridge you  are  using  comes  fipom  MicroNet, 
it  will  already  be  low-level  formatted  using 
the  SCSI  Prep  program.  If  not,  you  should 
use  the  program  to  format  it  in  order  to 
optimize  speed  and  gain  an  extra-large 
per-side  capacity  of  293MB.  Running 
SCSI  Prep  takes  about  25  minutes. 


FACT  FILE 


MicroNet  SB-SMO/DOS 

MicroMet  Technology  Inc.,  20  Mason,  Irvine, 
CA  92718;  714-837-6033. 
List  Price:  With  interface  kit  and  cartridge,. 
$5,479;  additional  media,  $279. 
Requires:  DOS  2.x  or  later,  51 2K  RAM. 
In  Short:  The  high-priced  Sony-based 
MicroNet  SB-SMO/DOS  comes  with  well- 
designed  software  and  a  microprocessor 
optimized  for  SCSI  multitasking,  but  it  detivers 
unspectacular  performance. 
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Woricklass  Optical  Storage  for  Novell 


COREL  announces  the  finest  in  data  security  and  mass  storage 
for  Novell  networks.  As  the  world's  leading  developer  of  optical 
interface  software  for  IBM  and  Macintosh  computers,  COREL 
brings  you  its  award-winning  line  of  optical  disk  sub-systems,  the 
most  powerful  NetWare  compatible  optical  drives  on  the  market 
today.  Whether  you  need  the  permanence  of  WORM  storage,  the 
convenience  of  erasable  optical  or  the  power  and  flexibility  of 
our  new  multi-function  drive,  COREL  offers  you  the  most 
flexible  and  effective  storage  solutions  anywhere,  providing 
massive  archiving  capabilities  and  exceptionally  high  security 
options.     


COREL  software  is  completely  compatible  with  Novell 
NetWare  utilities,  security  levels,  and  all  existing  applications. 
The  world's  leading  developer  of  optical  disk  interface  software 
invites  you  to  make  the  networking  breakthrough. 
For  details,  contact  COREL  Systems  today! 


■ 


TEL:(6L^)728-8200 
FAX:(6l3)728-9790 


Corel  Systems  Corporation:  the  universal  ehoiee  for  optieal  innovation. 

See  us  at  Windows  World  Booth  #  3152 
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The  SB-SMO/DOS  currently  conies 
only  as  an  external  drive  measuring  6.6  by 
7.6  by  12  inches,  but  by  the  end  of  April. 
MicroNet  will  offer  an  internal  version. 
The  $5,479  ISA  version  we  tested  in- 
cludes a  controller  board  with  an  NCR 
chip  set,  cables,  drivers,  the  SCSI  Prep 
program,  and  AFDISK,  a  partitioning  and 
formatting  utility  from  Adaptec  (Milpi- 
tas,  California;  408-945-8600).  The  drive 
is  also  available  in  EISA,  MCA,  or  Macin- 
tosh versions,  and  a  set  of  drivers  for  all 
the  supported  networks  costs  an  addi- 
tional $110. 

Installing  the  drive  is  a  snap.  All  you 
need  to  do  is  put  the  board  in  your  com- 
puter and  then  attach  the  cable  and  power 
cord.  If  you  have  to  change  IRQ.  DMA 
channel  or  other  addresses,  you  will  need 
to  use  two  sets  of  DIP  switches.  Jumpers 
let  you  control  the  DMA  speed  as  well  as 
enable  or  disable  the  floppy  disk  drive 
controller. 

You  don't  have  to  use  the  DOS  drivers 


What  N/Hance  does 
differently  is  employ 
a  software  package, 
WOFS-DOS,  which 
provides  cross- 
platform  portability. 


or  the  AFDISK  utility  to  run  the  subsys- 
tem. However,  the  drivers  will  let  you 
perform  other  functions.  For  example, 
you  can  lock  the  device  through  software 
so  a  cartridge  cannot  be  removed.  This  is 
a  nice  safety  feature  if  more  than  one 
person  is  using  the  drive. 

Hopefully,  these  extra  functions  will 
be  enough  to  satisfy  you.  Even  with  the 
drivers  installed  for  testing,  the  unit  still 
showed  only  slightly  better  than  average 
results  across  the  board.  Of  the  drives 
tested,  the  SB-SMO/DOS  placed  either 
sixth  or  seventh  on  all  the  tests  except  the 
DOS  File  Access  (Large  Records)  and 
XCOPY  from  Winchester  to  Magneto- 
Optical  tests.  On  both  of  these  it  placed 
ninth — a  satisfactory  showing,  but  cer- 
tainly not  exemplary. 

MicroNet  offers  a  solid  warranty  and 
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technical  support.  If  anything  should  go 
wrong  with  the  subsystem,  there  are  sepa- 
rate support  staffs  for  PCs  and  compatibles. 
Sun  workstations,  and  the  Macintosh.  The 
warranty  on  the  drive  is  for  two  years  on 
parts  and  one  year  on  labor. 

The  MicroNet  SB-SMO/DOS  is  an 
average  magneto-optical  subsystem  with 
decent  performance  results  and  good  tech- 
nological support.  The  controller's 
claimed  ability  to  do  multitasking  with 
multiple  SCSI  devices  would  definitely 
make  it  an  excellent  choice  for  network 
environments. 


N/HANCE  SYSTEMS  INC. 

N/Hance  W6501 

by  John  R.  Quain 


By  moving  away  from  conventional  wis- 
dom, the  N/Hance  W6501  delivered  some 
of  the  fastest  performance  results  on  our 
benchmark  tests — but  made  some  DOS 
trade-offs  to  get  there. 

Complete  with  software,  cables, 
adapter  card,  and  the  107.5-millisecond 
(average  access  time)  Sony  drive  mecha- 
nism, the  W650 1  lists  for  a  slightly  pricey 
$5,450  (the  internal  drive  option  is  $400 
less).  The  subsystem  is  controlled  by  a 
16-bit  Adaptec  (Milpitas,  California;  408- 
945-8600)  SCSI  host  adapter  card  (an 
optional  MCA  adapter  costs  an  additional 
$200).  The  W6501  allows  you  to  boot 
from  a  magneto-optical  disk,  and  unlike 
most  of  the  magneto-optical  units  in  this 
roundup,  it  can  support  both  5 1 2-by  te  and 
1 ,024-byte  sectors. 

What  N/Hance  does  differently  from 
many  of  the  other  vendors  represented 
here  is  employ  a  sophisticated  software 
package,  WOFS-DOS.  designed  to  opti- 
mize the  particular  aspects  of  magneto- 
optical  disk  storage  and  provide  cross- 
platform  portability.  The  software  allows 
you  to  move  between  Unix-ba,sed  Sun 
SPARCstations  and  DOS  environments 
with  ease  (the  company  has  plans  to  sup- 
port the  Macintosh  platform,  but  there  is 
no  release  date  as  yet).  The  W650 1  sup- 
ports DOS  3.0  or  later;  Unix  Sun.  Version 
4.1.1;  Novell's  NetWare  286  and  Net- 
Ware 386;  as  well  as  3Com  as  a  node.  Un- 
fortunately, DOS-only  users  may  find  the 
WOFS-DOS  side  effects  worse  than  its 
benefits. 

Currently.  N/Hance's  TSR  device 


Nuance  W6S01 

N  Hance  Systems  Inc..  908R  Providence 
Hwy  .  Dedham,  MA  02026:  617-461 -1970. 
List  Price:  With  interface  kit  and  cartridge. 
S5.450:  additional  media.  $250. 
Requires:  DOS  3.0  or  later.  640K  RAM. 
In  Short:  The  Sony-based  N  Hance  W6501 
came  with  a  powerful  driver  that  made  it  one  of 
the  fastest  scorers  on  our  most  important 
tests.  But  the  same  driver  included  DOS 
incompatibililes  that  could  spell  trouble  for  the 
unprepared  user. 
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driver  requires  approximately  130K  of 
conventional  memory  to  access  the  mag- 
neto-optical drive  as  a  DOS  device — too 
steep  a  requirement  for  the  subsystem  to 
also  handle  the  demands  of  today's  appli- 
cations. You  cannot  remap  memory  to 
accommodate  the  driver  because  it  cur- 
rently requires  at  least  1  lOK  of  contigu- 
ous memory.  Recently,  however,  N/Hance 
has  been  working  to  reduce  the  driver  de- 
mands to  80K  and  break  the  software  into 
modules  for  users  who  want  to  remap 
memory. 

N/Hance's  approach  also  creates  sig- 
nificant advantages — and  weaknesses — 
when  it  comes  to  storage  performance. 
For  the  DOS  File  Access  (Small  Records) 
test,  the  W6501  posted  the  fastest  times — 
twice  as  fast  as  the  average.  It  was  also  the 
best  performer  on  the  DOS  File  Access 
(Large  Records)  test,  though  the  differ- 
ences between  it  and  the  other  SCSI  sub- 
systems were  not  as  dramatic. 

In  another  suite  of  tests,  the  N/Hance 
W6501  raised  eyebrows  for  different 
reasons.  MO  subsystems  must  make  two 
passes  over  a  disk  to  write  data  to  it  and 
only  one  pass  to  read  it  back.  Conse- 
quently, we  expected  much  slower  write 
times  than  read  times.  However,  on  our 
XCOPY  tests,  the  W650I  copied  data 
from  the  hard  disk  to  the  MO  in  record 
time — first  again  among  the  drives  tested. 
In  copying  from  the  MO  to  the  Winches- 
ter, however,  data  flow  slowed  substan- 
tially. In  fact,  the  W6501  turned  in  the 
slowest  time  of  the  lot  on  this  test.  (The 
unit  yielded  .similar  results  when  using 
1 .024-byte-sector  disks.) 

For  DOS  users,  the  W650 1  had  an  even 
more  significant  drawback.  Out  of  17 
machines  tested,  the  N/Hance  W650I  was 
the  only  drive  that  could  not  perform  PC 
Magazine  Labs'  DOS  File  Access  tests. 
This  is  due  to  the  WOFS-DOS  parallel- 
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For  mod  people,  tKeljest  reason  to  kuy  a 
matK  copiocessor  is  to  make  your  software  nin 
fasten  And  tke  copiocessors  tKat  run  it  fastest 
are  dom  Cyrix™  Because  our  FiasMatK™ 
cxjpnacessots  outperform  all  otfiers  in  running 
Lotus®  1-2-3®  and  other  leading  software  ty  every 
ava  ilatle  measure. 

FasMatk  processors  perform  floating  point 
operations  from  five  to  ten  times  (aster  tfian  otlier 
coprocessors,  tKanks  to  an  entirely  new,  innovative  arcki 
tecture.  WKicK  means  tliat  everyone's  favorite  spreadsKeet 
will  run  up  to  tkiee  times  faster  witfi  a  Cyrix  coprocessor; 

You'll  also  find  FasMatli  products  are  more  accurate. 


unmatclied  in  compatibility.  They're  even 
liacked  ty  a  five  year  limited  warranty  and  a 
toll-free  support  Kotline. 

So  call  us  at  l-SOO-FASMATH  (tliat's 
1-800-327-6284)  and  Wll  send  you  the 
unvarnished  truth  straight  from  the  experts  who 
measure  PC  performance,  including  the  experts  at 
Lotus  Development  who  test  products  and  certify 
compatitility.  Which  should  maite  choosing  the  math 
coprocessor  that's  right  ior  you  as  simple  as  1-2-3. 


Copyrigh; 


PC  Magazm  said  it  best... 
"Noithgate  stops  at  nothing  to  please  its  customers!' 


mm'i 


Award-winning  performance,  unqualed 
service  and  incredible  support  for  a  price  IBM 
Compaq'and  M'carithope  to  match. 


The  power  of  386"  computing  is  the 
lifeblood  of  business  today.  And 
more  and  more,  Northgate  is  the 
vendor  of  choice  Why?  Northgate  is  the 
only  company  who  consistendy  earns  top 
ratings  for  performance,  service,  support 
and  bottom-line  value  Industry  experts 
and  users  worldwide  agree 

Northgate  386  . . .  computing's  most 
decorated  Une.  Northgate's  rise  to  the 
pinnacle  of  386  technology  started  in  1988 
when  Computer  Shopper  readers  voted 
Northgate's  386  Power  System  both  a  "Best 
Buy"  and  Overall  Best  Buy.  A  few  months 
latei;  PC  Magazine  named  Northgate  386/20 
and  386/25  "Editors'  Choice"  Later  that 
yeai;  our  386/33  received  the  same  honor 
Along  the  way,  our  386  systems  won  several 
InfoWorld  recognitions  as  well. 

Revolutionary  systems  of  the 
90's:  Northgate  Slimline: 

Often  copied,  never  duplicated!  It  seems 
like  everyone  has  jumped  on  the  Slimline 
bandwagon  these  days.  Truth  is,  Northgate 
pioneered  this  incredible  technology  We 
were  the  first  to  introduce  full  power  386 
systems  in  a  case  measuring  only  4.25"  high. 

Architecture  that  stunned  the  industry! 
SlimLine's  fully-integrated  motherboard 
features  built-in  IDE  hard  drive  and  floppy 
drive  controllers,  one  parallel  and  two 
serial  ports  plus  a  16-bit  VGA  controller 
And  we  didn't  scrimp  on  expansion  capabil- 
ities. Our  unique  expansion  tree  has  tnree 
full-length  16-bit  and  two  half-length  8-bit 
slots  for  all  your  add-ons  and  peripherals. 

Perfect  single-user  workstation  or  network 
terminal.  SlimLine  is  ideal  for  use  where 
you  need  full-size  386  powei;  but  space  is 
a  premium. 

For  comprehensive  system  features  and 
popular  configurations,  see  next  page 


Northgate  Elegance™  Full-size 
386  power  and  expandabihty 

The  business  systems  of  choice  Elegance's 
award-winning  reputation  has  made  them 
the  choice  of  Fortune  1000  corporations, 
government  agencies  and  universities 
around  the  world.  And  with  good  reason. 

Elegance  full-size  systems  are  designed  to 
allow  you  to  easily  expand  your  system  as 
your  business  needs  increase  You  only  pay 
for  the  components  you  need  now. 

Power  for  every  application.  From  "simple" 
tasks  like  word  processing  and  desktop 
publishing  to  advanced  CAD/CAE  and 
database  management  applications,  Elegance 
delivers.  To  find  out  what  systems  are 
right  for  you,  see  next  page  for  system 
configurations  and  upgrade  options. 

Nordigate  wins  1990  Micro- 
computer Marketing  Council's 
Service  and  Support  Award! 

■  30-day  no-risk  trial  period 

■  Full  one  year  warranty  on  systems,  5  years  on 
OmniKey  keyboards. 

■  Northgate  responds  to  your  needs  with 
overnight  shipment  of  parts— at  our  expense! 

■  Free  on-site  service  to  most  locations  for  one 
year  if  we  can't  solve  your  needs  over  the  phone 

■  Unique  24-hour  toll-free  technical  support— 
the  industry's  best! 

■  We  accept  VISA,  MasterCard,  Discover  and 
Northgate's  Big  'N'  card.  We  offer  leasing  and 
financing  options,  too! 

Free  pre-purchase  consultation.  Nobody 
spends  thousands  of  dollars  on  s>^tems 
during  the  first  phone  call.  You  know  it,  we 
know  it.  Instead,  we  ofi^cr  a  no-obligation 
pre-purchase  consultation  with  one  of 
our  highly-trained  Technical  Consultants. 
You  won't  get  high-pressure  tactics  or 
commission-hungr)'  salespeople  Just 
friendly  assistance  in  matching  your 
business  needs  with  the  appropriate 
Northgate  solution. 


CALL 

TOLL-FREE 

IN  USA  AND  CANADA 


800-828-6125  /V^ 


Fortune  1000  corporations,  govemmem  agencies  and  OAA  CAQ  l^lrt 
education  insrininons,  call  ^4ltional  Business  Accounts:  OUU-JTO- J  jlU 
Notice  to  the  hearing  impiired:  Nonhgate  has  TDD  capabihty  Dial  800-535-0602 


cam/TFff 
sysTEUs,/M: 

"Smart  Tools  For  Business"" 

7075  Flying  Cloud  Drive, 
Eden  Prairie,  Minnesota  55344 
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Only  North^te  offers  a  fiJlmnge  of 386  systems 
in  Slimline",  Desktop  and\^rtical  Rjwer  Cases! 


Slimline ...  a  Northgate  original! 


Slimline  Features: 

■  Small  footprint  ( 16.5"  square  x  4.25' 
high)  Slitnline  case  with  room 

for  two  exposed  and  one  internal 
half-height  devices 

•  64K  SRAM  read/writc-back  cache 

■  1.2Mb  and  1.44Mb  floppy  disk  drives 

■  Integrated  16-bii  SVGA  with  1024  x 
768  resolution;  512K  memory 

•  Intel'andWeitek  math  co-processor 
support 


150  watt  power  supply 

Clock  calendar  chip  rated  at  5  years 

OmniKey  keyboard 

MS-DOS  4  01  and  GW-BASIC 
installed 

On-line  user  s  guide  to  MS-DOS  4X)1 

QA  Plus  Diagnostic  and  utility 
software 

FCC  Class  B  certified 


SUmLine  386SX/16  and  20  MHz  with  64K  Cache 

■  40Mb  hard  drive 

■  14'SVGA  color  monitor 
$239900/$259900                 .75~/.80"  per  month* 

Slimline  386/25  MHz  with  64K  Cache 


Intel  80386SX/I6  or  20  MHz 
processor 

2Mb  of  RAM  on  motherboard 


Intel  80386/25  Mhz  processor 
4Mb  of  RAM  on  motherboard 


100Mb  hard  drive 
H'SVGA  color  monitor 


$339900 

Or  as  low  as  '105°*  per  month* 

Slimline  386/33  MHz  with  64K  Qche 

Exclusive!  The  Edsun  CEG  chip  is  now  available  with  SUmLine  386/33.  This  device 
emulates  up  to  2048  x  2048  resolution  and  lets  your  sundard  VGA  monitor  display 
an  incredible  750XX)0  colors.  Plus,  it  smooths  out  the  jagged  edges  around  images, 
giving  you  clarity  and  brilliance  you  must  see  to  believe!  Other  features: 

■  Intel  80386/33  Mhz  processor  "  200Mb  hard  drive 

■  4Mb  of  RAM  on  motherboard  "  14'SVGA  color  monitor 

$399900 

Or  as  low  as  •120"'  per  month* 


"Editors'  Choice"-  all  Elegance"  systems 


Elegance  Features: 

■  5-bay  desktop  case  with  room  for 
3  exposed  and  2  internal  half-height 
devices;  200W  power  supply 

■  Optional  7-bay  vertical  power  case 
has  220W  power  supply 

■  RAM  expansion  up  to  8Mb  on 
motherboard  (16Mb  toul  RAM 
with  32-bii  memory  card) 

■  One  parallel  and  two  serial  ports 

Northgate  Elegance  386/25 

■  Intel  80386/25  Mhz  processor 

■  4Mb  of  RAM 

■  100Mb  hard  drive 

■  64K  SRAM  read/write-back  cache 

■  I.44Mb  and  1.2Mb  floppy  drives 

$3^9900  ,500  per  month* 


Intel  and  Weitek  co-processor 
suppon 

MS-DOS  4.01  and  GW-BASlC 
installed 

On-Une  user's  guide  to  MS-DOS  4j01 
QA  Plus  Diagnostic  and  Utilities 
software 

SMAki  Drive" disk-caching  software 
FCC  Class  B  and  Novell  certified 


16-bit  SVGA  Adaptor 
14'SVGA  color  monitor 
OmniKey  keyboard 
Microsoft*  Windows"  and  mouse 


16-bit  SVGA  Adaptor 
14'SVGA  color  monitor 
OmniKey  keyboard 
Microsoft  Windows  and  mouse 


Northgate  Elegance  386/33 

■  Intel  80386/33  Mhz  processor 

•  4Mb  of  RAM 

■  200Mb  hard  drive 

*  64K  SRAM  read/write-back  cache 

■  1,44Mb  and  1.2Mb  floppy  drives 

$429900 

Or  as  low  as  '140*"  per  month* 

If  one  of  these  popular  Slimline  or  Elegance 
modeb  doesn't  meet  your  needs,  CALL! 
We'll  custom  build  one  just  for  you! 


^ALL     TOLL-FREE  Major  corporations,  volume  purchasers  and  Qf\t\  I^IA  ^^L.M  cSSpum^ 

'^man  Tools  For  Business"" 

INUSA  ANDCANADA  Nolicc  to  the  hearing  impaired:  Nonhgatc  has  TDD  Capability  Dial  800-335-0602  707;Flyin|Cli>iiilI>iivt.EdnrnirtcMN»]M 


CALL     TOLL-FREE  Major  corporations,  volume  purchasers  and  QAA  CAO  I^IA 

828  6X25  gwemmem  agencies  call  National  Business  Accounts.  oUU-JTO-JJIU 
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file  system,  which  does  not  support  DOS 
interrupt  25h.  (Interrupt  25h  is  used  by 
some  programs  to  get  device-parameter 
information — such  as  sector  size,  number 
of  sectors,  and  number  of  tracics — from 
any  device  DOS  recognizes  as  a  disk.) 
This  means  that  users  may  encounter 
commercial  programs  that  will  not  run  on 
the  W6501. 

Given  the  strong  showing  this  subsys- 
tem made,  it  may  seem  as  if  no  single 
compromise  is  very  significant.  Taken 
together,  however,  they  indicate  potential 
compatibility  woes  for  DOS  users.  Along 
with  its  upper-end  price,  the  N/Hance 
W6501  delivers  excellent  speed,  but  be 
sure  to  weigh  that  performance  advantage 
against  the  incompatibility  hazards  be- 
fore you  buy. 


OCEAN  MICROSYSTEMS  INC. 

OCEAN  Tidalwave  650 


HARDWARE 


MAGNETO-OPTICAL  STORAGE 


by  John  R.  Quain 


If  you're  using  DOS  4.01,  you  will  be 
content  with  the  straightforward  opera- 
tion of  the  OCEAN  Tidalwave  650. 
Though  the  Tidalwave 's  performance 
wasn't  exactly  sparkling,  it  did  float  above 
the  watermark  with  better-than-average 
times  on  all  the  PC  Magazine  Labs  bench- 
mark tests. 

Furthermore,  the  taupe  and  gray  Tidal- 
wave is  a  reasonably  priced  subsystem. 
For  a  complete  package,  which  includes 
the  107.5-millisecond  (average  access 
time)  Sony  drive  mechanism,  an  8-bit 
SCSI  adapter  card  from  Future  Domain, 
and  one  formatted  optical  disk,  the  Tidal- 
wave is  competitively  priced  at  $4,495. 
This  package  includes  software  for  instal- 
lation, formatting,  and  partitioning,  but 
will  only  accept  5 1 2-byte-sector  disks. 

The  software  driver  OCEAN  has  de- 
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OCEAN  Tidalwave  650 

OCEAN  Microsystems  Inc.,  246  E.  Hacienda 
Ave..  Campbell.  CA  95008;  800-262-3261. 
408-374-8300 

List  Price:  With  interface  kit  and  cartridge. 
S4.495:  additional  media.  $249. 
Requires:  DOS  3.3  or  later.  51 2K  RAM. 
In  Short:  The  Sony-based  Tidalwave  650 
provides  solid  perlormance.  a  reasonable 
price,  and  a  small  though  somewhat  quirky 
propnetary  driver. 
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veloped  requires  a  meager  7.5K  of  con- 
ventional memory  and  treats  the  mag- 
neto-optical subsystem  like  a  floppy  disk 
drive  so  that  it  will  automatically  recog- 
nize different  cartridges  or  sides.  One 
restriction  is  that  if  you're  still  using  DOS 
3.3,  you  cannot  format  the  magneto-opti- 
cal disk  as  a  single  282MB  partition.  If 
you  have  DOS  4.01 ,  you  can  create  such 
partitions,  and  the  simplicity  of  the  driver 
and  its  low  overhead  means  few  compati- 
bility issues  with  DOS  applications.  For 
data  backup,  the  Tidalwave  will  work 
with  The  Norton  Utilities,  PC  Tools,  and 
Fasthack  Plus.  OCEAN  also  supports 
SCO  Unix  V;  Novell  Advanced  NetWare 
286,  Version  2.15;  and  Novell  NetWare 
386,  Version  3.0  or  higher. 

The  menu-driven  software  installation 
is  straightforward,  but  it  doesn't  allow  the 
user  to  assign  a  letter  to  the  drive.  On  our 
test-bed  system  (a  Compaq  Deskpro  386/ 
25  equipped  with  an  ESDI  controller),  the 
Tidalwave  failed  to  recognize  the  logical 
partition  on  our  hard  disk  and  proceeded 
to  install  itself  as  drive  D — initially  pre- 
venting us  from  running  PC  Labs'  XCOPY 
test. 

We  brought  the  problem  to  the  atten- 
tion of  OCEAN'S  technical  staff.  They 
discovered  a  conflict  with  Compaq's 
BIOS,  worked  out  a  fix,  and  sent  us  a  new 
version  of  the  driver  in  time  to  complete 
our  testing.  The  Tidalwave  finished  with 
above  average  marks.  Though  the  Tidal- 
wave didn't  blow  through  PC  Labs'  tests 
like  a  tsunami,  it  did  perform  well,  deliv- 
ering read/write  times  that  kept  it  firmly 
planted  in  the  top  half  of  the  tested  MO 
subsystems.  It  came  in  fourth  on  the  DOS 
Disk  Access  test,  and  its  times  for  both  the 
DOS  File  Access  tests  were  comfortably 
above  average. 

OCEAN  offers  several  storage  devices, 
including  Bernoulli  Box  systems.  The 
company  was  recently  acquired  by  Naka- 
michi,  which  has  introduced  a  3.5-inch 
magneto-optical  drive  based  on  prelimi- 
nary ANSI  and  ISO  standards.  (Pinnacle 
has  released  a  system  built  around  the  new 
Nakamichi  drive,  and  OCEAN  is  expected 
to  follow  suit.)  OCEAN  backs  up  its  prod- 
ucts with  a  toll-free  technical  support 
phone  line  and  a  one-year  parts-and-labor 
warranty.  From  all  indications,  OCEAN'S 
commitment  to  the  technology  seems 
resolute.  The  OCEAN  Tidalwave  650  is  a 
strong  competitor  in  largely  uncharted 
storage  waters. 


OPTIMA  TECHNOLOGY  CORP. 

Optima  Concorde 
600MO 

by  Henry  Fersko-Weiss 

Built  around  a  107.5-millisecond  (aver- 
age access  time)  Sony  drive  mechanism, 
the  slightly  expensive  Optima  Concorde 
600MO  provides  little  that's  unusual  in  its 
512-byte-sector-only  package.  It  supports 
a  wide  range  of  computer  platforms  and 
operating  systems  but  does  not  set  any 
new  speed  records. 

The  Concorde's  base  unit  sells  for 
$5,590  and  includes  one  cartridge  (addi- 
tional cartridges  cost  $395).  It  is  compat- 
ible with  ISA  or  EISA  computers,  PS/2s, 
and  the  Macintosh,  but  each  of  them  re- 
quires the  proper  application  kit.  The  ISA/ 
EISA  kit  costs  $595  and  includes  a  SCSI 
controller,  cables,  drivers  for  DOS,  and 
OFDISK,  a  formatting  and  partitioning 
utility  made  for  Optima  by  Adaptec 
(Milpitas,  California;  408-945-8600).  The 
MCA  kit  also  costs  $595;  the  Macintosh 
kit,  with  more  extensive  software  and  a 
cable,  costs  $99.  Driver  sets  for  Novell's 
NetWare  286:  Novell's  NetWare  386;  or 
OS/2,  Versions  1 . 1  and  1 .3,  cost  $99  each. 

Installing  the  Concorde  is  simple.  In 
most  cases,  you  merely  put  the  board  in 
your  computer,  connect  the  cable,  and  use 
DOS  FDISK  and  FORMAT  commands  to 
prepare  the  Sony  cartridge.  If  you  have  to 
change  the  IRQ,  DMA  channel,  BIOS,  or 
I/O  port  addresses,  there  are  a  series  of 
jumpers  on  the  board  and  clear  directions 
in  the  manual.  You  don't  have  to  use  the 
OFDISK  or  DOS  drivers,  but  they  are 
required  if  you  intend  to  use  more  than 
one  cartridge. 

Although  the  drive  is  external.  Optima 
has  given  you  a  way  to  make  the  footprint 
flexible.  The  Concorde  comes  with  a  4.6- 
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Optima  Concorde  600MO 

Optima  Technology  Corp..  17526  Von 
Karman.  Irvine.  CA  92714:  714-476-0515. 
List  Price:  With  interface  kit  and  cartridge, 
$5,590:  additional  media.  $395. 
Requires:  DOS  3.2  or  later,  51 2K  RAM. 
In  Short:  The  Concorde  600MO.  a  Sony- 
based  system,  combines  middling 
performance  with  clever  exterior  design  and 
solid  service — lor  a  price  tag  at  the  upper  end 
of  the  scale. 
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by  11.4-  by  10.2-inch  horizontal  orienta- 
tion, but  you  can  easily  pry  off  its  hard 
plastic  feet  and  snap  them  back  on  so  the 
drive  sits  vertically — great  for  cramped 
desk  space.  Another  design  feature  is  the 
auxiliary  power  connector  on  the  back  of 
the  subsystem.  Optima  sells  an  external 
power  supply  for  $99  that  can  connect  to 
the  drive  and  keep  you  running  in  case  the 
internal  power  supply  dies.  The  internal 
power  supply  is  an  independent  module 
held  in  place  by  a  clip,  so  it's  easy  to 
change. 

The  Concorde's  clever  design  did  not, 
however,  spill  over  onto  its  performance. 
It  ran  almost  every  test  smack  in  the  middle 
of  the  group.  We  tested  the  drive  with  and 
without  the  included  drivers  and  found  vir- 
tually no  difference  in  performance.  How- 
ever, none  of  its  scores  were  abysmal,  and 
the  Concorde  did  place  second  on  the 
XCOPY  from  Magneto-Optical  to  Win- 
chester test. 

If  anything  goes  wrong  with  the  drive  in 
the  first  30  days.  Optima  will  send  you  a 
replacement  overnight.  The  normal  one- 
year  warranty  on  parts  and  labor  is  handled 
by  Optima  directly  and  is  backed  up  by 
free  telephone,  fax,  and  BBS  technical 
support.  Optima  also  offers  a  three-year 
warranty  plan  for  1 5  percent  of  the  original 
purchase  price.  This  plan  entitles  you  to 
overnight  replacement  over  the  life  of  the 
warranty. 

When  you  add  all  this  up,  you  will  find 
the  Optima  Concorde  600MO  is  a  drive 
with  middle-of-the-pack  performance, 
clever  exterior  design,  the  usual  support, 
and  a  slightly  weighty  price  tag. 


PERIPHERAL  LANDING. 

PLI  Peripheral 
Infinity  Optical 

byKellynS.Betts 

If  Peripheral  Land  were  in  Rome,  it  would 
be  quickly  driven  out  of  town  for  failing  to 
adhere  to  local  customs.  The  company  of- 
fers a  fast,  fairiy-priced  but  Macintosh- 
centric  magneto-optical  subsystem  that 
fails  to  fully  embrace  the  PC  market  for 
which  the  107.5-ms.  (average  access  time) 
Sony-based  Infinity  Optical  is  intended. 

Though  the  $4,799  Infinity  Optical  has 
been  actively  marketed  to  PC  users  for  a 
year,  a  PC  user  opening  the  box  may  think 
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Handle  your  memory 
hogs  while  preventing 
system  lockups. 


SSHB  +  Compatible  with  DOS,  OS/2, 
[^gSi^     UNIX/XENIX,  Windows  3.0. 

I"^^^^  +  Directly  provides  extended 
The  larger  your  memory  for  your  PC -AT. 

"Computer's  memory,  the  greater  +  &l?lP^li''*^  "^^^^ 

the  frequency  of  system  lockups  E^S  4.0  expanded  memory 

due  to  random  bit  errors.  standard  by  usmg  mcluded 

Paritv+PlusistheonlyPC-AT  software, 

add-in  memory  board  that  uses  +  gasy  mstallatiori.  ^. 

mainframe  technology  Error  +  Five-year  limited  ram)^ 

Detection  and  Correction  (EDAC)  factory  warranty. 

to  prevent  kK'kups  +  15-day  money  back  guarantee, 

v-iij;*             when  running  +  Same  day  shipping  available. 

fj  Ajfc^  ^iifi^       ^  "  place  your  order  or  for 

'^^^  "JSmBbP'  more  information,  call  MEMREL 

i^aana^-mimt^m  toll-free  at  800-255-2328  or 

fax  orders  to  t)U2- 183-8139.  VISA 

memory-intensive  i  and  MasterCard  accepted  with 

programs  like  Windows®,        /  "o  surcharge, 

spreadsheets,  databases  desktop  ^  2MB  with  EDAC   $295 

publishing,  and  CAD-CAM.  ^        ^.^^  j.^^^   ^3^3 

+  On  board  Error  Detection  and       □  8MB  with  EDAC   $595 

Correction  prevents  system  □  igjviB  with  EDAC  $895 

lockups  because  it  corrects  bit 

1      •  Manufacturer  s  suggested  list  pncc.  Pnces  subjea  to 

errors  auring  memory  access.  ^haiiKe  due  ti.  the  volatility  of  ttic  UKAM  market. 

MEMREL 

CORPORATION 

Reliable  memory  for  personal  computers 

i:>42."i  N.  Grwnway-Hayden  Loop,  Suiti-  A  UK)  •  Scottsdale,  Arizona  85260-9817  •  (602)  483-1983 
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tt  Itie  addre^ts  atxive 
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be  or  she  has  been  accidentally  sent  the 
wrong  product.  Everything  that  comes 
with  the  drive  is  labeled  "For  the  Apple 
Macintosh."  You  have  to  open  up  the 
smaller  box  containing  the  8-bit  SCSI  card 
to  find  a  product  designed  for  the  PC. 

The  only  things  that  show  the  Infinity 
Optical  will  even  work  on  a  PC  are  a  cou- 
ple of  chapters  in  the  manual  and  the  PC 
driver  and  utility  software  with  the  PLI 
SCSI  card.  Plus,  if  you  use  a  Macintosh  as 
well  as  a  PC,  there  is  also  plenty  of  usable 
A[^le  software,  including  some  that  trans- 
lates files  from  Mac  to  DOS  format. 

Despite  its  alien  orientation,  the  Infinity 
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PLI  Peripheral  Infinity  Optical 

Peripheral  Land  Inc..  47421  Bayside  Pkwy.. 
Fremont.  CA  94538:  800-288-8754,  415-657- 
2211. 

List  Price:  With  interface  kit,  $4,799; 
additional  media.  $299. 
Requires:  DOS  3.3  or  later,  512K  RAM. 
In  Short:  The  Sony-based  midrange-priced 
Peripheral  Infinity  Optical  is  aimed  pnmarily  at 
the  Macintosh  market,  t>ut  with  the  proper 
options,  it  can  deliver  solid  PC  performance. 
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Despite  its  Macintosh 
orientation,  PLI's 
installation  utility 
makes  it  easy  to  set  up 
and  use. 


Optical  is  easy  enough  to  set  up  and  use. 
The  utility  software  includes  installation 
and  test  programs  that  work  admirably. 
While  disks  must  undergo  a  low-level  for- 
mat before  being  used  for  the  first  time — a 
task  requiring  over  25  minutes  to  accom- 
plish—the PLFORMAT  utility  simplifies 
the  process  of  creating  a  DOS-recogniz- 
able drive  as  well  as  paititioning  it.  Along 
these  lines,  the  package  does  not  support 
1 ,024-byte-sector  disks. 

These  utilities  proved  quite  useful.  For 
example,  the  drive  was  among  the  speedi- 


er drives  in  this  roundup.  But  these  tests 
used  DOS  as  a  vehicle  for  backups;  the 
time  to  write  from  a  Winchester  disk  to  the 
MO  can  be  reduced  by  neariy  two-thirds 
by  using  the  PLBACKUP  utility,  which 
performs  file-by-file  as  well  as  image 
backups  and  restorations.  Other  utility 
software  includes  a  program  to  create  one 
large  virtual  drive  fmm  two  smaller  SCSI 
drives  and  the  ability  to  implement  RAM 
caching  for  any  SCSI  device. 

The  Infinity  Optical's  packaging, 
though  annoying,  is  of  little  importance. 
The  drive's  combinafion  of  reasonable 
price,  high-performance,  and  an  adequate 
selection  of  software  still  makes  it  a  good 
buy.  Certainly  it's  a  great  product  to  con- 
sider if  you  have  Macs  and  PCs. 


PINNACLE  MICRO  INC. 

Pinnacle  REO-650 

by  John  R.Quain 

The  difference  between  good  news  and 
bad  news  depends  on  your  point  of  view. 
In  this  case,  the  good  news  is  that  Pinnacle 
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The  computing  world  is  a 
changing  place.  Thai  's  why  our 
new  family  of  universal  remov- 
able storage  products  can  he  easily 
attached  to  today's  neuvst  systems 
Our  Parallel  Port  Interface  even  con- 
nects Bernoulli'  to  computers  without 
an  expansion  slot  or  SCSI  port. 


THE  NEW  B 

ANY  SYSTEM.  ANY 


Who  says  you  can  'I  take  it  with  wu' 
The  new  Transportable  and 
Portable  may  be  lightweight, 
but  they  're  not  light  on 
performance  Bernoulli 
implements  the 
latest  drive 
enhance- 
ments to 
help 
you 
keep 
pace  with 
your  busy 
schedule 


Bernoulli  brought 
worry  -free  storage  to 
everyone — now  you 
can  lake  it  everywhere 
Our  new  Transportable 
packs  all  the  power  and 
data  security  of  our  44MB 
removable  disk  drive  into  a 
convenient,  ACpowered  unit. 


PRICES 
REDUCED 
UPTO 

30" 
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Here's  an  inside  scoop 
gel  primary  and  backup 
storage  in  one  The 
Bernoulli  Insider  fits 
neatly  into  leading  PC  and 
PS/ i'  computers  Plus,  il  gives 
iKu  unlimited  data  growth  and 
the  security  of  removable  storage 
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Micro's  REC)-650  placed  first  on  PC  Mag- 
azine Labs'  XCOPY  fh)m  Magneto-Opti- 
cal to  Winchester  test.  The  bad  news  is  that 
it  was  the  only  subsystem  in  the  roundup 
that,  due  to  compatibility  problems,  had  to 
be  tested  without  DOS  4.01  's  SHARE  in- 
stalled. 

In  addition  to  this  incompatibility,  the 
REO-650's  price  isn't  very  enticing: 
$5,239  for  the  complete  drive  subsystem, 
including  a  16-bit  Western  Digital  (Irvine, 
California;  7 14-932-5000)  7000  SCSI  host 
adapter.  The  REO-650  uses  512-byte-sec- 
tor  disks — it  does  not  support  1 ,024-byte 
disks.  Built  around  a  107.5-ms.  Sony 
drive  mechanism,  the  package  includes  in- 
stallation and  utility  software  and  a  driver 
that  requires  a  minimum  of  35K  of  con- 
ventional memory. 

The  REO-650' s  performance  results 
were  about  average.  Although  turning  in 
above-average  results  for  the  DOS  Disk 
Access  and  small-record  DOS  File  Access 
tests,  it  still  fell  below  the  median  for  the 
rest  of  the  tests.  With  the  advantage  of  the 
Western  Digital  bus-mastering  adapter,  it 
did  better  on  the  large-record  test  and 
placed  in  the  top  half  of  the  group.  All  the 
subsystems  in  this  roundup — except  the 
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The  Pinnacle  REO- 
650's  software 
menus  give  clear 
instructions  that 
simplify  installation. 


REO-650— used  DOS  4.0's  SHARE  to 
perform  these  tests. 

When  we  performed  the  XCOPY  test 
back  to  the  hard  disk,  however,  the  PC 
hung.  It  could  only  be  returned  to  normal 
operation  by  powering  down.  We  discov- 
ered that  the  REO-650  and  Western  Digi- 
tal SCSI  controller  combination  would  not 
work  properly  with  DOS  4.0's  SHARE  in- 
stalled. (Inquiries  to  Pinnacle  Micro  failed 
to  resolve  the  incompatibility.)  SHARE  al- 
lows older  DOS  applications  to  read  and 
write  to  partitions  larger  than  32MB.  (For 


an  in-depth  discussion  of  SHARE,  see  the 
"Tutor"  column  in  PC  Magazine's  March 
12,  1991,  issue.)  The  REO-650's  incom- 
patibility with  SHARE  may  pose  a  prob- 
lem for  users  who  rely  on  older  programs 
constrained  by  DOS  3.3  and  earlier. 

Once  we  removed  SHARE  from  our 
system,  the  REO-650  did  not  encounter 
any  fiirther  difficulties.  It  yielded  the  fast- 
est XCOPY  to  Winchester  time  in  our 
group.  However,  the  absence  of  SHARE 
in  this  test  means  this  subsystem's  per- 
formance cannot  be  accurately  compared 
with  that  of  the  other  subsystems  in  this 
roundup. 

As  for  the  rest  of  the  REO-650  pack- 
age, Pinnacle  Micro  provides  one  of  the 
more  complete  manuals  around.  The  soft- 
ware simplifies  installation,  and  menus 
with  clear  instructions — including  five 
frightening  warning  messages  before  you 
can  perform  a  low-level  format — help  you 
with  formatting  and  related  tasks. 

Users  looking  to  easily  move  data  from 
DOS  platforms  to  Sun  or  other  platforms 
will  be  dis^pointed.  The  REO-650  re- 
quires data-conversion  software  to  per- 
form such  tasks,  although  it  can  work  with 
either  OS/2,  Versions  1.1  and  1.2;  Unix 


ERNOULU. 

TIME.  ANY  PU\CE. 


Bernoulli's 
removable  disks 
are  the  most 
rugged  available. 
And  we  back  thai 
up  with  an 
unheard-of  5-year 
Gold  Standard 
Limited  Warranty. 


-  f  it'  •'iM/f.Atij*^44mf 

-  32  Kitte. 


You  donlhave  to  pamper  a  Bernoulli, 
lis  patented  design  flies  a  flexible  disk 
precisely  under  the  read/write  head 
Should  your  system  encounter  a  bump, 
air  impurity,  or  power  loss,  the  disk 
simply  falls  away  The  result?  Hard-disk 
performance  without  the  risks 


NetWare 
BERNOULLI 


( »s : 


UNIX 


With  all  the  computing  choices  out  there, 
why  limit  your  options?  Our  new  univer- 
sality is  a  unique  innovation  thai  lets  you 
easily  attach  the  same  Bernoulli  to  most 
any  system,  giving  your  data  (and  budget) 
protection  for  tomorrow. 


-  /iCeect 

-  i*Vceo  drivt 

-  \m,eM> ^iskj 


For  the  truly  power  hungry,  the 
Bernoulli  Dual  gives  you  up  to 
fl9MB  of  removable  on-line 
storage  with  a  22msec  effective 
access  time  and  unlimited  off- 
line capacity  It  makes  disk- 
to-disk  copies  in  under  three 
minutes  Thai's  performance  for 
the  real  world — at  a  price  that's 
been  reduced  up  to  30  percent. 


ANY  QUESTIONS! 

The  rest  of  the  Bemoulh  story — irKluding  our  new,  lower  prices — 
is  Just  a  phone  call  away  Dial  l-fDK)-TT7-34lili  for  the  location  of 
your  nearest  dealer  and  we  'II  rush  you  a  free  copy  of  this  limited- 
edition.  18-page  brochure  It  's  packed  with  everythmg  you  need 
to  know  about  removable  data  storage  Any  u<ayyou  like  it 

The  Makers  of  Bernoulli 
See  us  at  Spring  COMDEX/Windows  World  9/  Booth  3134. 
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(This  impression  courtesy  cf  Microsoft  Excel  and  Word  for  Windows.) 


When  you 
combine  Microsoft" 
Windows"  applica- 
tions with  any 
Hewlett-Packard" 
Laserjet'in  print- 
er, you  will  not  only  get  excited  about  your 
work,  but  a  lot  of  other  people  will  get  excit- 
ed about  the  work  you  do. 

You  see,  Microsoft  Windows  applica- 
tions make  it  possible  to  do  incredible  tilings 


on-screen,  while  the  HP'  LaserJet  III  family 
lets  you  print  them  in  all  their  glory. 

This  is  possible,  in  part,  because 
Microsoft  Windows  applications  make  it  easy 
to  format  text,  data  and  graphics  in  a  com- 
pletely WYSIWYG  way. 

But  also  because  the  HP  LaserJet  III 

li/Kctosoft 

Making  it  all  make  sense" 


for  mmr  mfumilliaii  mlhrSO  Ihnltd  Stairs,  call  (DOm  5411261.  Drpt.  QIH  Id  CamlJa.  call  HI6)  !M^.1Sta  OnlsUr  llirUS.aml  CanaJa.  call  (206)  93M66I  O  1991  hficmoll  dx^oRifaiM.  Ml  f«Mi  ramnL  Mkimofl  ami  Ike  Mimw^  Icf 

uerlal 


And 
everybody  else 


4  LAKE  4 

^SONS 


H  A   R  D  W  A  R  E 


D   I   S   T   R   I   B   U   T  O   R  S 


Weekly  Sales  Report: 
Miirch  3  -  9.  1991 


Arra  UiUi  Ttfltaed  itw  vj  our  tvu  i\irfL\  so  fur 
this  yfar.  Thr  WeusiJe  again  leads  :hr  pth-k 

Toplloc  Suninur)' 

What  a  ternfic  wocW!  Our  Dtt  li  Younf^pto- 
motion  has  depleted  mir  dealen'  ttock  by  up  to  fO% 
in  jusi  the  firtt  five  iLiyi.  At  »  muU.  »e're  18,3U0 
units  ahead  or  our  most  optimiuic  fonxaitt. 

Congtatulationi  to  Chei  for  a>min£  up  with  tite 
promotional  iheine.  and  to  Tim.  Harney  and  Bill  for 
penuadif^  92%  of  our  dolen  to  parttcipaie. 

Hand  Toob 

It's  been  a  record  week  Tor  hand  tool  sales,  Over 
7.500  uniu  and       cltmbrn; .  A«otinding.  What  are 
people  lacking  with  all  those  tack  hammers? 

IJlthi  Pawrr  Toob 

Wtih  450  sales  in  juu  the  lint  week  (that's  175 
above  forecaM).  our  new  Super  Scale  Power  Sander 
looks  like  ill  gnmg  lo  hit  it  big. 

Wish  we  could  say  the  same  for  small  power  saws. 
Wc  are  tvUm-  forecast  -  with  675  predicted,  but 
only  605  out  the  door.  We've  got  m  pu«h  harder. 


llmTy  I>owcr  Toob 

Thanks  to  the  resurgence  of  N*ood»orking  as  a 
hobby,  sales  m  joinen.  Ultics  and  jig  saws  are  more 
than  holding  ifieir  own.  Because  tales  related  lo  this 
winter  activity  cuttomarily  fall  off  this  time  of  year, 
we're  launching  a  20%  CQT Ptmrr  Tik)l  Sale  in 
April.  See  next  week's  report  for  details. 

We're  alto  picking  up  the  slack  with  strong  ales  in 
leaMMial  items. 

Paint 

Sales  of  indiwr  and  iMildoor  paint  and  paint 
supplies  just  continue  their  upward  spiral  --  now  at 
U7»  of  forecast. 


The  proposed  ban  ct\  gas  lawn  mowers  has  thrown 
thai  market  into  a  tatlspin,  while  elecinc  mower  wlcs 
are  loanng.  With  spring  on  the  way.  it's  time  to  suri 
booking  orders  on  our  four  most  popular  electric 
models. 


Monihlr  SaiM  NoftMBbfT/Mvcli 


HiWhly  sales  dropped  in  January,  but  showed  a 
smmg  reanxry  in  February  and  March, 


(This  impression  courtesy  of  the  HewlettPackard  LaserJet  III  printer.) 


comes  with 
scalable  fonts 
supported  by 
our  Windows 
applications. 
So  you  get  thou- 
sands of  font 
choices.  As  well  as 
the  ability  to  print 
in  record  speed. 
And  to  ensure  that  you  get  crisp,  clear  out- 


put, HP  developed  a  new  technology  they 
call  Resolution  EnhancemenC  But  youll  call 
it  simply  amazing. 

To  learn  more  about  how  Microsoft 
Windows  applications  and  the  HP  LaserJet 
III  family  uniquely  work  together,  call  (800) 
541-1261,  Department  Q18. 

We  think  youll  be  impressed. 


The  HewlettPackard  LaserJet  III  family  of 
printers.  The  peiieet  companion  to  Microsoft 
Wmaotvs  applications. 


HEWLETT 
PACKARD 


m  ngistmi  Indtmaris  and  Makim  it  all  male  mae  and  Wmdma  art  tradtmcHa  cf  Mknaoft  CapomtinL  HtmUt  Padrnd,  HP  mid  laaaH  tn  rtgislmd  IndtmaHa  md  Kaolubim  Enkamamm  a  a  mdtmark  cf  HewUU  Packard  Campmy. 
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Not  All 
Optical  Disks 
Are  The  Same 


Rewritable  Optical  Disks 

•  5  Year  Warranty^ 

•  Special  Hard  Coating^ 

•  Special  Anti  Static  Coating, 

•  5.25"  (130mm)  ANSI/ISO  Standard 
Preformatted  either: 

297/326  MB  per  side 
594/652  MB  per  disk 

•  Jukebox  Tough^ 

•  Compatible  with  Sony  MO  Optical 
Drives  and  optical  drives  which  are 
100%  Sony  compatible,  such  as 
Alphatronix,  Corel,  EXSYS,  Hewlett- 
Packard,  Iomega,  MicroNet,  Pinnacle- 
Micro,  PLl,  Procom  Technology,  Sharp, 
Tecmar  and  others. 

Lifetime  Optical  Disks 
Are  Absolutely  The  Besf 
You  Can  Buy 

For  the  dealer  information 
within  North  America,  please  call: 

Russell  industries 

"Distributors  and  Manufacturer's 
Representatives  for  Kuraray  Co.,  Ltd." 
884 Tourmaline  Drive  Newbury  Park,  CA 91320 

(805)499-6789    Fax  (805)  499-6799 

For  information  outside  North  America, 
please  contact  Kuraray  Co.,  Ltd. 
MO  Disk  Promotion  Department 
Tel  (81-3-3277-3320)  Fax  (81-3-3277-3363) 


Lifetime  is  a  registered  trademark  of  Kuraray  Co.,  Ltd.,  japan. 

"Kuraray  is  the  second  largest  producer  of  video  disks  in  the  world." 

Names  of  companies  mentioned  above  are  their  registered  trademarks.  1.  5  year  replacement  warranty,  details 
available  upon  request,  2.  Resists  scratches,  3.  Resists  dust  attraction,  4.  Specially  designed  for  smooth  jukebox  operation. 
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HARDWARE 


MAGNETO-OPTICAL  STORAGE 


Pinnacle  REO-650 

Pinnacle  Micro  Inc..  15265  Alton  Pkwy..  Irvine. 
CA  92718;  800-553-7070.  714-727-3300. 
List  Price:  With  interface  kit.  $5,239; 
additional  media.  $249. 
Requires:  DOS  3.2  or  later.  51 2K  RAM. 
In  Short:  With  average  performance  and  a 
midrange  price,  the  Sony-based  Pinnacle 
REO-650  S  only  extraordinary  feature  is  an 
incompatibility  with  the  DOS  4.0  SHARE  utility. 

CIRCLE  »14  ON  READER  SERVICE  CARD 

(AT&T,  Intel  13.2,  Santa  Cruz,  Xenix, 
and  SCO  Unix);  Novell  NetWare  286. 
Version  2. 1  or  later;  and  Novell  NetWare 
386,  Version  3.0. 

Pinnacle  Micro  sells  a  full  line  of  opti- 
cal storage  packages,  the  largest  of  which 
is  capable  of  storing  36GB  and  costs 
$49,950.  The  company's  coverage  in- 
cludes toll-free  technical  support  and  a 
one-year  parts-and-labor  warranty.  If 
SHARE  is  not  an  important  part  of  your 
environment,  you  shouldn't  encounter  any 
difficulties  with  this  subsystem,  and  the 
REO-650' s  above-average  performance 
and  reasonable  price  means  there  are 
worse  storage  decisions  you  could  make. 


PROCOM  TECHNOLOGY  INC. 

Procom  MEOD650/E 


by  Bill  O'Brien 


Procom  is  making  a  lateral  move  from  the 
Macintosh  environment  to  the  IBM  PC.  Its 
familiarity  with  optical  disk  and  SCSI 
technology  for  the  Macintosh  has  carried 
over  to  its  new  PC-oriented  entry,  the 
$5,294  Procom  MEOD650/E.  Based  on  a 
Sony  drive  mechanism  with  a  107.5-ms. 
average  access  time,  this  subsystem  is  a 
smooth  performer. 

Procom  provides  the  Sony  drive  in  a 
6.5-  by  7.5-  by  12-inch  housing  that  also 
contains  its  own  power  supply.  The 
MEOD650/E  uses  standard  5 1 2-byte-sec- 
tor  cartridges  only.  Because  SCSI  is  not 
the  standard  interface  for  PCs  (as  it  is  in  the 
Macintosh  world),  Procom  also  provides 
its  own  CC-16  Enabler.  The  Enabler  is  a 
SCSI  host  adapter  designed  for  a  16-bit 
ISA  bus  (an  8-bit  CC-8  Enabler  costs 
$189,  an  MCA  version  is  already  available 
for  $349,  and  an  EISA  card  is  in  the 
works). 

The  MEOD650/E's  documentation  is 


light,  and  the  manual  primarily  addresses 
the  various  jumper  settings  required  to  set 
up  the  card  correctly.  The  CC-16  Enabler 
has  a  built-in  floppy  disk  drive  controller, 
and  the  optical  subsystem  can  be  used  as 
the  primary  boot  device.  Adding  it  as  a 
secondary  drive  in  most  cases  will  only 
mean  removing  a  jumper  to  disable  the 
floppy  disk  drive  controller.  The  installa- 
tion software  is  menu-driven,  straightfor- 
ward, affects  only  on  the  Procom  drive, 
and  includes  enough  redundancy  to  pre- 
vent accidentally  formatting  cartridges  or 
deleting  partitions. 

The  MEOD650/E  has  a  unique  feature 
called  DynaBoot,  a  dynamic  reassignment 
of  the  boot  drive  from  among  any  partition 
currently  stored  on  the  Procom's  media. 
Certainly  such  an  arrangement  gives  you  a 
variety  of  operating  systems  to  choose 
from.  (Current  choices  are  DOS;  OS/2, 
Versions  1 .2  and  1.3.  Unix  capability  is  on 
the  way.)  But  there  is  also  a  secondary 
benefit  for  DOS  users.  With  DynaBoot, 
you  can  set  up  separate  boot  partitions  con- 
taining environment  drivers  (such  as  those 
for  CD  ROMs)  or  specialized  TSRs,  for 
example,  that  you  don't  work  with  every 
day.  When  you  need  them,  just  reboot 
from  the  partition  containing  them;  in  the 
meantime,  they  don't  occupy  system 
memory. 

On  the  downside,  the  DynaBoot  facili- 
ty condemns  you  to  boot  from  a  drive  that 
took  by  far  the  longest  to  copy  files  from 
the  Winchester.  (The  MEOD650/E  was  a 
little  faster  when  returning  the  files  to  the 
hard  disk,  but  it  was  still  far  fixim  speedy.) 
Program  loads  will  uncover  the  most  no- 
ticeable lags  in  the  drive's  transfer  rate,  but 
applications  that  maintain  disk  space  as 
virtual  memory  also  cause  annoying  de- 
lays. Of  course,  if  you're  adding  the 
MEOD650/E  to  an  existing  SCSI  system, 
you  can  always  switch  to  your  standard 


FACT  FILE 


Procom  MEOD650/E 

Procom  Technology  Inc..  200  McCormick. 
Costa  Mesa.  CA  92626:  714-549-9449. 
List  Price:  With  interface  kit,  $5,294; 
additional  media.  $295. 
Requires:  DOS  2.0  or  later.  640K  RAM. 
in  Short:  Thanks  to  its  DynoBoot  utility,  the 
Sony-based  Procom  MEOD650'E  can  be  a 
handy  addition  to  an  existing  SCSI  system,  but 
Its  pnce  and  performance  are  merely  average. 
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hard  disk  as  the  primary  drive  once  you 
have  completed  the  boot. 

If  you're  looking  to  add  a  magneto- 
optical  drive  to  a  SCSI  system,  Procom's 
DynaBoot  magic  and  its  SCSI  savvy  make 
the  MEOD650/E  a  natiual  choice.  But  bar- 


If  you  want  to  add  a 
magneto-optical  drive 
to  a  SCSI  system, 
Procom's  DynaBoot 
magic  and  SCSI  savvy 
maketheMEOD650/Ea 
natural  choice. 


ring  that  circumstance,  the  pricing  and  per- 
formance of  the  MEOD650/E  put  it  on 
merely  equal  footing  with  the  competition 
on  the  market  today. 


RELAX  TECHNOLOGY  INC. 

Relax  Optical  600  Plus 


by  John  R.  Quain 


Simple  and  inexpensive  describes  the 
$3,377  Relax  Optical  600  Plus.  Unfortu- 
nately for  this  66.7-ms.  (average  access 
time)  Ricoh-based  drive,  so  do  tardy  and 
limited. 

The  Optical  600  Plus  arrived  fiilly  con- 
figured. Installation  was  a  remarkably 
easy  operation.  The  Optical  600  Plus 
comes  with  connecting  cables,  menu-driv- 
en installation  software  (with  a  no-frills 
backup  utility),  an  8-bit  Trantor  Systems 
(Fremont,  California;  415-770-1400) 
SCSI  adapter,  and  one  3M  5 1 2-byte-sector 
cartridge. 

You  can  boot  up  your  PC  from  the  Op- 
tical 6(X)  Plus.  The  only  drawback  here  is 
that  the  Relax  Optical  600  Plus  supports 
only  ISO  5 1 2-byte-sector  disks,  but  at  cur- 
rent prices,  even  on  a  dollar-per-megabyte 
basis  you'll  still  come  out  ahead.  You  can 
partition  the  disks  into  four  volumes  rang- 
ing in  size  from  1  MB  to  280MB . 

With  all  the  positive  feelings  Relax 
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About  the  only  thing 
we  hoven^  done  to  make  the 
perfect  Novell  backup* 


Don't  judge  a  backup  by  its  cover.  Ours  may 
not  be  painted  NoveU'red,  but  they're  as  close  to 
perfection  as  you  can  get  for  Novell  networks. 

The  Proline"  series  is  the  only  server-based 
backup  solution  expressly 
designed  for  Novell 
286  and  386" 
networks. 
With 

backup  tech 

nologies  including  l/4"cartridge, 
4mm  DAT,  8mm  helical-scan  tape  and  eras 
able  optical,  Proline  offers  capacities  up  to  2.2  GB 
for  virtually  any  size  network.  And  each  backup 
includes  everything  you  need— drive, 
interface  board,  manuals,  cables 
and  storage  media,  all  in  one  box. 
But  that's  only  the  beginning. 
Each  Proline  drive  also  comes  with  Tecmar's 
ProServe"  software.  ProServe's  Value  Added  Process 
(VAP")  for  NetWare  286  and  NetWare  Loadable 
Module  (NLM")  for  NetWare  386  run  concurrently 
with  other  applications  on  the  filer  server. 
And  ProServe  is  integrated  into  the  network 


Novell 
Labs 
Tested  & 
Approved 


Operating  system. 
The  result  is  unprecedented 
performance— up  to  14.4  MB  per  minute. 

Proline  also  lets  you  selea  attended  or  unattend- 
ed backup  of  both  servers  and  workstations. 
Better  yet.  Proline  can  operate  in  the  bacl^round, 
allowing  workstation  backups  \vMe  the  workstations 
are  running  other  applications,  and  server  backups 
without  interrupting  server  operation. 

So  if  you're  interested  in  attaining  perfection, 
there's  only  one  thing  to  do.  Call  1-800-624-8560 
(or  216-349-1009  within  Ohio).  And  we'll  back  up 
everything  we've  said.  TE^^M^IR 


6225  Cochran  Rd.. Solon, OH  +4139-3377,  (800)  624-8560  FAX:  (216)  349-0851,  TecmarEumpe/llK.  Phone:  447348-10073  FAX:  44-7348-10074 
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HARDWARE 


MAGNETO-OPTICAL  STORAGE 


Technology  generates,  it's  a  shame  to  dis- 
cover a  fundamental  weakness:  perfor- 
mance. Of  the  tested  subsystems,  the  Re- 
lax Optical  6CX)  Plus  yielded  the  second- 
slowest  DOS  Disk  Access  result,  and  its 
DOS  File  Access  speeds  were  slightly 
slower  than  those  of  the  average  magneto- 
optical  subsystem.  It  also  lagged  far  be- 
hind on  our  XCOPY  from  Winchester  to 


The  Optical  600  Plus's 
built-in  surge  and 
spike  power  controller 
accommodates  three 
more  components. 


Magneto-Optical  test,  though  it  was  a  bit 
faster  when  restoring  data  to  the  Winches- 
ter and  performed  close  to  the  median 
maiic. 

If  you  want  cross-platform  media,  the 
Optical  600  Plus  will  not  completely  fulfill 
your  needs  in  this  area  either.  The  subsys- 
tem does  not  let  users  automatically  move 
data  stored  under  one  operating  system  to 
another,  but  the  driver  is  compatible  with 
DOS  3.0  and  later  as  well  as  Novell 
NetWare  286.  Versions  2. 12  and  2. 15.  If 
you  want  Macintosh  and  Sun  compatibil- 
ity, you  must  buy  the  additional  packages 
from  Relax  (an  MCA  version  is  available 
for  the  same  price  as  the  tested  ISA).  DOS- 
to-Macintosh  and  Macintosh-to-DOS  con- 
version software  is  a  $99  option. 

Relax  Technology  also  sells  surge  and 
spike  protectors  (hence  the  Plus  designa- 


FACT  FILE 


Relax  Optical  600  Plus 

Relax  Technology  Inc.,  3101  Whipple  Rd., 

Union  City,  CA  94587;  415-471-61 12. 

List  Price:  With  interface  kit,  $3,377; 

additional  media.  $199. 

Requires:  DOS  3.0  or  later.  640K  RAM. 

In  Short:  The  Optical  600  Plus  is  based  on 

the  Ricoh  mechanism.  Inexpensive  and  simple 

to  set  up,  it  suffers  from  performance  and 

cross-platform  limitations. 
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No  More  Mousin'  Around 


■vr  Bus  Interface  Card 


FTC 


DATA 
SYSTBMS 


U.M  W  i^<i,'< 
Cm       ik»  kt^  I 


10801  Dale  Street 
Stanton,  CA  90680 
714-995-3900  800-962-3900 
FAX  714-995-3989 


Draw,  point, 
click,  drag, 
position  -  FTG's 
light  pen  does 
all  this  faster, 
easier  &  quicker 
than  a  mouse  and 
does  it  without 
using  your 
valuable  desk 
space.  Take  a 
look  at  a  sensible 
input  alternative 
with  FTG's 
30-day 
trial  offer. 


Micro  Channel  Interface  Card 
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Introducing  OSIRAM32plus''  for  the  Micro  Channel 


1^  Provides  from  2  to  128  Mbytes  of  fast  memory. 

Works  in  16  or  32  bit  mode  to  meet  your  needs. 
»^  Provides  extended  and  expanded  memory. 

Fast  software  and  hardware  for  LIM  4.0  included. 
%^  Automatic  configuration  for  DOS,  OS/2  and  UNIX. 

Easy  to  install.  Risit  free  guarantee.  Two  year  warranty. 
^  Add  a  disk  cache  and  RAM  disk  using  OS/RAM32p/us 

to  get  maximum  performance  from  your  computer. 
^  Free  up  low  memory  by  moving  your  drivers  and  TSR's 

to  OS/RAM32/7/US.  We  guarantee  compatibility! 

CaU  today  617-273-1818  or  1-800-234.4CEC 


Capital  Equipment  Corp. 
Burlington,  MA.  01803 


PS/2  and  Micro  Channel  are  trademarl(.s  of  IBM 
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tion).  The  subsystem's  built-in  surge  and 
spike  power  controller  can  accommodate 
three  additional  components.  The  four 
power  switches  on  the  front  of  the  Optical 
600  Plus  are  marked  "computer,"  "print- 
er," "hard  disk,"  and  "master,"  but  you 
can  use  the  AC  outlets  for  any  periphei^. 

The  company  provides  one-year  parts- 
and-labor  coverage  and  over-the-phone 
technical  support,  although  there  is  no  800 
number.  Ultimately,  if  you  want  straight- 
forward turnkey  storage,  you  should  take 
the  time  to  consider  the  Optical  600  Plus; 
but  if  you  want  speed  and  agility,  search 
elsewhere. 


SPECIALIZED  SYSTEMS 
TECHN0LCX5Y 

SST  Storage  Stak  II 

byKellynS.Betts 


Specialized  Systems  Technology  present- 
ed its  magneto-optical  drive  as  part  of  a 
sandwich  design.  Squeezed  in  between  a 
780MB  hard  disk  and  a  1.3GB  4-mm. 
DAT  tape  drive,  the  $4,422  Storage  Stak 
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II  aptly  illustrates  how  it  received  its  name. 

Since  SCSI  cards  can  address  up  to  sev- 
en devices,  the  company  attempts  to  maxi- 
mize their  utility  by  offering  external  de- 
vices designed  to  fit  together  in  a  modular 
fashion.  The  66.7-ms.  (average  access 
time)  Ricoh  drive  mechanism  comes  in- 
side a  sturdy  metal  case  with  two  cable 
connectors  as  well  as  rear  power-in  and 
outlet  connectors.  It  does  not  support 
1 ,024-byte-sector  disks. 

The  same  cases  are  used  to  house  each 
of  the  ten  external  storage  devices  SST 
sells.  Adapter  and  power  connectors  and 
terminators  are  all  you  need  to  daisy  chain 
these  boxes  and  form  stacks.  Of  course, 
you  will  also  need  a  SCSI  card,  in  this  case 
the  16-bit  7000-FASST2,  Version  3.36, 
from  Western  Digital  (Irvine,  California; 
714-932-5000).  Front-mounted  indicator 
LCDs  inform  the  user  of  each  compo- 
nent's SCSI  address. 

Even  with  little  documentation,  the 
Storage  Stak  II  is  relatively  easy  to  set  up, 
thanks  largely  to  the  manual  that  came 
with  the  Western  Digital  SCSI  card.  Uni- 
versally applicable  details,  such  as  how  to 


set  the  SCSI  device  addresses  and  how  to 
connect  the  stacks,  are  explained  here. 
Though  SST  claims  that  a  full-blown  man- 
ual will  be  available  soon,  it  could  not  pro- 
vide us  with  a  copy. 

All  this  is  a  great  idea,  but  unfortunate- 
ly the  magneto-optical  drive  proved  ex- 
tremely slow  on  PC  Magazine  Labs'  tests. 
The  Storage  Stak  II  is  the  slowest  tested 
subsystem  on  both  DOS  File  Access  tests 
and  on  the  DOS  Disk  Access  test.  On  the 
XCOPY  tests,  it  came  in  second-slowest. 
The  Western  Digital  card  comes  bundled 
with  Columbia  Data  Products  disk  utilities 


SST  Storage  Stak  II 

Specialized  Systems  Tectinology,  3628 

Westchase  Dr..  Houston.  TX  77042;  800-688- 

8993.  713-781-8993. 

List  Price:  With  interface  kit,  $4,422; 

additional  media,  $165. 

Requires:  DOS  3.3  or  later,  51 2K  RAM. 

In  Short:  SST's  speciality  is  low-priced 

modular  extemal  storage.  Unfortunately,  its 

Ricoh-based  Storage  Stak  II  ended  up  the 

weakest  link  in  our  daisy  chain. 
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Power. 


The  SD  LaserStor's 
documentation  contains 
too  much  information 
and  too  little  focus. 


(Altamonte  Springs,  Florida;  407-869- 
6700);  SST,  however,  does  not  recom- 
mend their  use  for  backup  purposes,  so  the 
scores  shown  here  cannot  be  mitigated  by 
a  comparison  to  the  potential  speed  such 
software  can  provide. 

These  performance  problems  may  be 
related  to  SST's  unfamiliarity  with  the  PC 
market.  At  the  time  we  tested  the  drive,  the 
Storage  Stak  II  had  only  been  out  a  few 
months.  SST  says  it  has  never  been  tested 
officially  with  PCs.  Even  though  the  drive 
supports  SCSI,  the  stapled  stack  of  photo- 
copied instructions  labeled  "preliminary" 
documentation  mainly  discussed  the  prod- 
uct's use  with  Sun  SPARCstations  and 
DEC  VAXes. 

SST  has  an  interesting  warranty  ar- 
rangement. The  $4,422  price  for  the  MO 
package  represents  its  cost  with  the  stand- 
ard one-year  parts-and-Iabor  deal;  the  cus- 
tomer pays  to  ship  the  part  back,  and  SST 
returns  the  part  using  the  same  shipment 
method.  For  an  additional  $600,  the  com- 
pany offers  a  24-hour  replacement  option 
where  it  ships  any  needed  parts  overnight 
whenever  a  customer  requests  them  .Final- 
ly, an  on-site  maintenance  contract,  pro- 
vided by  different  organizations  in  differ- 
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ent  parts  of  the  country,  costs  $950  more 
than  the  standard  price. 

The  Storage  Stak  II's  modularity  and 
slim  price  make  for  an  interesting  product 
on  the  surface.  But  considering  SST's  lack 
of  recognition  for  the  PC  market  and  the 
subsystem's  poor  performance,  it  could 
only  catch  the  eye  of  confident  SCSI  users 
who  don't  require  speed. 


STORAGE  DIMENSIONS  INC. 

SD  LaserStor 
Erasable  Optical 
650  MB 

by  Bill  O'Brien 

At  $5,295,  Storage  Dimensions'  Laser- 
Stor Erasable  Optical  650  MB  is  one  of  the 
more  expensive  units  in  this  review.  The 
Sony  drive,  packed  in  Storage  Dimen- 
sions' 5.7-  by  7.7-  by  14.75-inch  enclo- 
sure, has  solid  credentials  with  its  107.5- 
millisecond  average  access  time. 


Unfortunately,  after  close  examination  we 
found  this  subsystem  suffers  from  lacklus- 
ter performance,  and  its  documentation 
presents  an  unusual  installation  hurdle. 

A  lack  of  documentation  isn't  the  La- 
serStor's problem.  If  anything,  the  docu- 
mentation contains  too  much  information 
but  it  fails  from  too  littie  focus.  The  Hard- 
ware Installation  Guide  shows  you  how  to 
install  the  unit  and  covers  a  plethora  of 
possible  interface  cards.  If  you  have  a 
problem  with  the  installation  at  this  point, 
the  guide  refers  you  to  the  Hardware  Ref- 
erence Manual. 

Once  you  install  the  hardware,  the  Soft- 
ware User's  Guide  shows  you  which  driv- 
er to  load  and  how  to  use  SpeedStor  (La- 


Windows 


Adding  more  memory  will  make  Windows'  3  0 
really  roll.  And  the  best  way  to  do  that  is  with 
Intel  Above™  Boards  or  Matched™  Memory  72-pin 
SIMMs.  We  have  the  memory  solution  you  need 
to  give  Windows  3.0  a  big  performance  boost. 
So  call  1-800-538-3373  for  more  information.Or 
call  1-800-525-3019,  ask  for  doc.  #9955,  and  we'll 
fax  it  to  you.  Intel  memory  Make  it  standard 
equipment  for  running  Wmdows  3  0. 


inter 

The  Computer  Inside: 


O  1991  Intd  Qxporukm.  Above  and  Matched  are  tradeimilci  of  Inid  Cuqxxatkjn. 
WUxkiw>  is  a  iraticmark  of  Mknisoft  0>qx>raiion. 
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serStor's  included  setup  software)  to 
prepare  your  cartridge  (512-byte-sector 
disks  only).  With  everything  up  and  run- 
ning, the  Technical  Support  and  Service 
Guide  and  the  user  manual  for  Cheyenne 
Software  Inc.'s  ARCservelSolo  Optical 
backup  software  help  you  get  service  dur- 
ing the  standard  one-year  parts-and- labor 
warranty  (Roslyn,  New  York;  516^84- 
5110). 

With  the  exception  of  the  la*ter  manual. 
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Storage  Dimensions  would  better  service 
its  customers  with  consolidated  documen- 
tation that  deals  specifically  with  the  sub- 
system they're  installing.  Most  likely,  this 
could  be  done  in  under  ten  pages.  The 
firm's  installation  software  choice,  Speed- 
Slor,  makes  this  all  the  more  necessary. 

SpeedStor  is  like  the  good-natured  aunt 
who  simply  can't  resist  poking  her  no.se 


A  Better  Breed  of  Pax 


At  A  Laser  Printer  Near  You! 


Your  printer  could  be  man's  best  friend 
. .  .at  least,  when  it  comes  to  faxing. 
Here's  why: 

Plain  Paper  Fax . . .  Fast. 

JetFax  II  delivers  crisp  readable 
faxes  on  your  laser  printer  on  plain 
bond  paper.  And  fast,  thanks  to 
JetFax's  powerful  DSP  processor.  A 
megabyte  of  memory  stores  up  to 
60  fax  pages  if  the  printer  is  in  use, 
turned  off  or  out  of  paper. 

Easy,  Boardless  PC 
Faxing. 

JetFax  PC  software  offers  sophisti- 
cated faxing  from  the  JetFax  II 
without  the  hassles  of  internal  fax 
boards.  JetFax  PC  captures  your 
print  output  and  sends  faxes  with 
all  the  fonts  and  characteristics 
of  your  laser  printer.  Using  less 
memory  than  any  fax  board. 


Efficient  Network  Faxing. 

JetFax  II  operates  as  a  convenient 
fax  server  for  almost  every  PC 
network  configuration  from  Novell 
LANs  to  simple  switchboxes.  Files 
meant  for  faxing  are  intercepted  by 
the  JetFax  II  before  reaching  the 
printer.  No  dedicated  PC  required. 
No  cumbersome  board  installations. 

Use  JetFax  II  with  HP  Laser  Jets 
and  most  compatibles.  IDven  Desk- 
Jets. All  for  a  surprisingly  low  price. 
Call  or  fax  for  details. 

1-800-7JETFAX 

Jetfaxll 

JetFax,  Inc. 

978  Hamilton  Ct., 

Menlo  Park  CA  94025 

Tfel.  415-324-0600  Fax:  415-326-6003 

.li-lF;t\  IS  a  rt'Kislcn-d  iradt-mark  of  JclFax,  Inc.  U-mt  M  is  a 
Inult'mjirk  'if  Ht*wl«'tt  l^ackanl  Ciirp. 
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so  LaserStor  Erasable  Optical  650  MB 
Storage  Dimensions  Inc.,  2145  Hamilton  Ave., 
San  Jose,  CA  95125;  408-879-0300. 
List  Price:  With  interlace  kit,  $5,295; 
additional  media,  $255. 
Requires:  DOS  3.x  or  later,  512K  RAM. 
In  Short:  Humdrum  performance,  a  weighty 
price,  and  unfocused  documentation  place  the 
Sony-based  LaserStor  on  the  low  end  of  the 
scale. 
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into  every  nook  and  cranny  of  your  life.  It 
has  a  voracious  desire  to  seek  out  informa- 
tion about  your  computer,  even  from 
CMOS,  and  do  something — any- 
thing— with  it.  After  giving  up  on  skipping 
from  one  voluminous  manual  to  another. 


The  SD  LaserStor's 
setup  software  is  the 
good-natured  aunt 
who  simply  can't  resist 
poicing  her  nose  into 
every  nook  and  cranny 
of  your  life. 
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we  misinterpreted  some  of  SpeedStor's 
screen  options  under  the  mistaken  impres- 
sion that  they  referred  to  the  magneto-opti- 
cal drive.  Seconds  later,  the  test-bed  Com- 
paq Deskpro  386/25e's  hard  disk  was 
promptly  reformatted.  Thereafter,  Speed- 
Stor refused  to  recognize  the  internal  hard 
disk  because  the  wrong  drive  parameters 
had  been  set  for  it  within  SpeedStor's  own 
drive  table. 

All  the  information  needed  to  prevent 
this  disaster  and  correct  the  problem  is 
contained  in  the  SpeedStor  documenta- 
tion, but  with  so  much  information  to 
wade  through  and  such  a  variety  of  vol- 
umes, the  manuals  easily  become  a  re- 
doubt of  last  resort  rather  than  a  primary 
resource.  It's  an  unfortunate  situation  be- 
cause once  you  actually  realize  Speed- 
Stor's capabilities,  you  will  quickly  recog- 
nize that  it  is  an  excellent  disk  manager, 
MO  or  otherwise. 
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IBM'S  Model  90:  PC? 

PS  2s  Go  the  Next  5  Mi 

Round  with  486  Power  You 

And  XGA  Graphics  Or  J 


At  9ms, 

This  Should 

Be  On 
IkE  Cover. 


Stop  the  presses,  call  the  editor. 
Now  you  can  get  more  speed, 
more  room,  more  power,  more  of 
everything.  Except  price. 

Presenting  the  Hardcard  II  XL™ 
A  9ms  hard  drive  designed  for 
286/386  systems. 

Now  here's  the  news.  The  New 
York  Times  says  Hardcard  II  XL 
offers  "more  speed  than  regular 
drives  for  a  comparable  price." 

And  the  numbers  confirm  this. 
9ms  effective  access  time'  and 
1.4  MB  per  second  transfer  rate^ 
mean  your  system  runs  8  to  9 
times  faster  than  standard  hard 
drives.  With  50  or  105  MB  capac- 
ity, you  have  enough  room  to  run 
Windows'"  3.0. 

There's  also  a  two  year  warranty 
and  a  level  of  service  and  reliabil- 
ity our  customers  (and  PC  Maga- 
zine*) tend  to  brag  about. 

All  this  for  about  the  same  price 
as  the  standard  old  28ms  drive. 

Nice  cover 

For  your  nearest  dealer, 
call  1-800-624-5545.  plug 


THE   9ms    E  R  A  % 


HARDCARD  //  XL  _ 

•PC  Mafflzine  service  and  reliability  survey  ranked 
Plus  Development  #1  September  25, 1990 
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While  the  drive  and  its  supplied  Adap- 
tec (Milpitas.  California;  408-945-8600) 
controller  are  versatile  enough  to  perform 
as  either  an  additional  drive  or  as  the  boot 
drive  for  your  system,  the  LaserStor's  per- 
formance is  hardly  up  to  the  task  of  being 
your  main  storage  device.  On  PC  Maga- 
zine Labs'  tests,  the  subsystem  consistent- 
ly turned  in  slower-than-average  scores. 
Transferring  the  test-bed  of  directories  and 
files  from  a  hard  disk  to  the  optical  disk 
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drive  required  an  agonizing  amount  of 
time.  And  even  though  the  trip  back  was 
accomplished  much  more  speedily,  even 
this  score  did  not  stand  out  very  much  from 
the  unit's  peers. 

Locked  as  it  is  into  humdrum  perform- 
ance and  anchored  to  its  gaggle  of  man- 
uals, the  premium  price  of  the  LaserStor 
makes  it  difficult  to  recommend. 


TECMARINC. 

Tecmar  Laser  Vault 

by  M.  David  Stone 

Tecmar's  LaserVault  is  just  the  sort  of 
magneto-optical  drive  you  would  expect 
from  a  company  whose  tape  drive  subsys- 
tems have  an  impeccable  reputation.  Built 
around  a  107.5-ms.  (average  access  time) 
Sony  drive  mechanism,  the  LaserVault 
comes  well  equipped  with  automated  in- 
stallation and  a  backup  utility  for  using  the 
magneto-optical  subsystem  as  a  virtual 
tape  drive.  That  and  its  strong  performance 
may  allow  it  to  stand  up  to  its  heady  price. 


The  LaserVault's 
consistently  solid 
performance  helps 
justify  its  high-end 
price  tag.  It  is  also 
one  of  the  more 
feature-laden  products 
reviewed  here. 


$6,885 — the  most  expensive  drive  tested. 

On  our  tests,  the  LaserVault  produced 
average  or  slightly  faster-than-average  re- 
sults on  every  test.  The  LaserVault  pack- 
age also  supports  1 ,024-byte-sector  disks. 
Formatted  with  the  larger  sector  size,  the 
drive  performed  better  on  some  tests  and 
worse  on  others.  On  our  XCOPY  from 
Winchester  to  Magneto-Optical  test,  for 
example,  the  1 ,024-byte-sector  disks  were 
slower,  but  they  easily  surpassed  the  512- 
byte-sector  disks  when  copying  firom  the 
MO  to  the  Winchester.  Compared  with 
other  drives,  though,  the  LaserVault  re- 
mained a  slightly  faster  than  average  per- 
former, no  matter  which  sector  size  it  sup- 
ported. 

Many  of  its  competitors  performed  bet- 
ter on  some  tests  and  not  as  well  on  others, 
but  not  the  LaserVault.  Its  consistently  sol- 
id performance  helps  justify  its  high-end 
price  tag.  The  test  package  came  complete 
with  a  16-bit  SCSI  board  and  cable,  but 


BUILD  TO  SUIT 


t4 


Now,  you  can  create,  update  and  p_rint 
presentation-perfect  flowcharts  to  your 
specifications  -  in  no  time! 

Quick  to  master  and  a  snap  to  use, 
Patton  &  Ration's  flowctiarting  software  is  tfie 
standard  of  botfi  large  and  small  businesses 
around  the  world  -  and  is  available  through 
all  major  software  dealers. 

See  your  dealer  today!  Or,  for  a 
"live,"  interactive  demo  disk,  call: 

800-525-0082.  ext.  2306. 

International:  408-778-6557,  ext.  2306. 


PCTTDN&PmroN 

Software  Corporation 
Excellence  in  charting  the  flow  of  ideas! 


Works  on  IBM  &  100%  compatible  PC's,  supports  CGAyEGA/VGA  and  over  150  dot  matrix  and  laser  printers, 
with  multiple  print  densities  and  10  lont  sizes.  Creates  multi-page  charts,  portrait  or  landscape,  on 
most  standard  paper  sizes.  Mouse  or  keyboard  controlled.  Supports  International  Characters. 

IBM  is  I  r*|istaf  ed  trwiamirk  of  lntwHtMul  Biniiitss  MackiMt  C*rp«ratiM. 
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Tecmar  LaserVault 

Tecmar  Inc.,  6225  Cochran  Rd.,  Solon.  OH 
44139:  800-624-8560,  216-349-1009. 
List  Price:  With  interface  kit.  $6,885; 
additional  media.  $295. 
Requires:  DOS  3.1  or  later,  640K  RAM. 
In  Short:  Though  the  Sony-based  LaserVault 
Is  the  most  expensive  drive  in  our  roundup,  it 
otters  strong  performance  and  is  well  supplied 
with  features. 
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Tecmar  also  sells  an  MCA  interface  kit  for 
$795  and  a  Macintosh  interface  kit  for 
$295.  Maximum  capacity  on  a  1 ,024- 
byte-sector  disk  is  the  standard  325MB  per 
side,  with  a  maximum  partition  size  of 
310MB.  Optional  software  is  also  avail- 
able for  Novell  NetWare  286  and  NetWare 
386  and  for  several  versions  of  Unix. 

One  notable  feature  is  the  LaserVault's 
ability  to  handle  on  a  single  disk  partitions 
for  more  than  one  operating  system.  Cur- 
rent choices  are  for  DOS,  Macintosh,  and 
AUX  (though  AUX  is  only  an  option  if 
you  create  the  partition  on  the  Macintosh 
version  of  the  package).  You  can  also  ex- 
change data  between  DOS  and  Macintosh 
environments. 

Data  exchange  is  handled  through  a 
proprietary  partition  type  called  backup/in- 
terchange. The  partition  works  with  the 
LaserBack  program  to  turn  the  MO  drive 
into  a  virtual  tape  drive.  Backing  up  with 
LaserBack  is  far  faster  than  with  XCOPY. 
And  since  the  proprietary  partition  is  ac- 
cessible to  the  LaserBack  software  in  both 
DOS  and  Macintosh  environments,  you 
can  backup  from  and  restore  to  either  envi- 
ronment. 

Setting  up  the  LaserVault  is  straightfor- 
ward. Plug  in  the  16-bit  Adaptec  (Milpi- 
tas,  California;  408-945-8600)  AHA- 
1540B  SCSI  card,  plug  a  cable  between 
card  and  drive,  and  plug  a  power  cord  into 
the  drive  unit.  To  install  the  software,  you 
copy  the  files  to  your  hard  disk,  including 
the  two  driver  files  that  take  up  about  35K. 
You  then  use  the  install  program  to  auto- 
matically add  the  required  device  lines  to 
your  CONFIG.SYS  file. 

The  installation  software  also  offers  a 
quick  setup  option  to  partition  the  MO  disk 
as  a  single  IX)S  partition,  a  single  back- 
up/interchange partition,  or  split  it  evenly 
between  the  two.  For  more-complex 
needs,  you  can  manually  define  the  parti- 
tioning and  optionally  add  other  kinds  of 


partitions.  The  manual  is  generally  well 
organized  and  contains  a  thorough  discus- 
sion of  how  to  set  up  SCSI  devices. 

Clearly,  the  LaserVault  is  one  of  the 
more  feature-laden  packages  in  this  re- 
view. Its  solid  performance  times  and  even 
faster  backup  speed  when  using  the  Laser- 
Back  software,  ability  to  have  different 
partitions  on  a  single  disk  for  multiple  op- 
erating systems,  and  ability  to  exchange 
data  with  other  environments  are  all  note- 
worthy features.  If  you  need  them,  they 
may  well  be  enough  to  justify  the  premium 
price. 


XYXISCORP. 

Xyxis  XY  600RW 


by  John  R.  Quain 


Unlike  baseball,  in  business  you  often  get 
only  two  swings  at  bat:  Sluggers  in  the 
computer  marketplace  must  score  a  hit  in 
either  price  or  performance.  This  time  at 
bat,  the  most  the  Xyxis  XY  600RW 
achieved  is  a  walk. 

The  XY  600RW's  66.7-ms.  (average 
access  time)  Ricoh  drive  package  has  a 
midrange  price  of  $4,995  (including  your 


TheXY600RW's 
options  won't  count  for 
much  if  speed  in  the 
DOS  environment  is 
what  you're  after.  The 
drive  posted  some  of 
the  lowest  scores  in 
our  roundup. 


choice  of  DOS  3.3, 4.01 ,  or  Compaq  DOS 
3.31  operating  systems).  The  ISO  version 
comes  with  a  16-bit  Adaptec  (Milpitas, 
California;  408-945-8600)  SCSI  controller 
card  that  is  capable  of  supporting  a  total  of 
seven  drives.  The  package  also  includes 
connecting  cables,  installation  software, 
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EVERY  HARD  DRIVE  YOU 
BUY  IS  A  PACKAGE  DEAL 

NUaoLob  gives  you  a  greot  price 
and  more  with  every  purdnse. 

VCIifiK^'tT  y(Ki  [Hirtlu-sc.  wtiytfwr  y(Hi  pun-'ha-sc  from 
.MiiToLah.  you'll  always  gtl  sometliing  of  .special  value 
(Jf  t(Hir>e,  y(Hi  II  get  a  low  price  on  name  hrancl.  siale- 
ol-llie-art  coiiipuler  prcxJutls  Ikil  you'll  also  recci\e  a 
host  of  .MkTX)ljb  benetils  like: 

■  Produas  you  can  mist. .  iJioroughly  tested  to 
insure  peifoiniance.  reliability  and  compatibility. 

■  A  company  you  c-an  trust.,  w  itti 
a  commitment  to  quality. 

■  Award-winning  Microljb 
backing  and  technical 
.support, 

■  A  3(Hlay  money  back 
guaraniee. 

■  Omplete  produd  warranties 

Plas.  you'll  get  the  chance  to  make  MitToLab  your  on- 
going txisincs,s  partner  if  you  elect  to  join  the  exclasive 
MicmClul)  ValuePlan'"  Preferred  UuycT  dub  .\s  a 
member,  you'll  gel  discount  opportunities,  among  other 
great  benefits,  on  all  future  purchases,  for  a  lifetime! 

Why  buy  sonx-whcre  else  wlien  .Microljb  gives  you  a 
great  price,  and  a  great  package! 


5.25"  Hard  Drives 

SMQltl  ST72S 

JOMB,  6Sm.  MfM.  m  

sugiii  fmm 

30MB.  65ms  RLL  HH  

Siagiti  ST2SM 

40MB.  6Sms.  RLL.HH  

SugitlST2S1-1 

40MB.2ims.MfM.HH  

ST277B-1 

'65MB.  28m.  RU.  HH  

Stigatl  ST29M 

80MB.  28ms.  SCSI.  HH  

Sugall  ST«IM 

eOMB.2ams.MFM.IH  

8M«all  ST4144A 

120M8  28ms.  RLLFH  

toagna/lmprlmlt  ST41I2E 

/SOMB.  t7ms.ESa.FH  

S<agal»/lmprlniltST41KN 
issMB  ims.  SCSI  m  

Sngatl/lmprlmli  STUSON 

mMB  18ms.  SCSI  FH  

(••gala/lmprlmli  ST43a4E 

329MB  15ms  ESDI  FH  

Saagala/lmphmtt  ST?3g3E 

337M8  (6ms  CSOl  HH  

Saagala/lmprtmli  ST23(3N 

33aMB  16ms.  SCSI.  HH  

Saaiata/lmprimli  ST47ME 

67eMB.  ISms.  CSOl.  FH  

Saagata/tmprimli  ST47HN 

67SMB.  ISms  SCSI.  FH  

Satgata/lmprlnili  ST412tlim 

10S0MB.  17ms.  SCSI  FH  


3.50"  Hard  Drives 

20M8.40ms.MFM.HH  

K/lakKL330 

30MB.  40im.  RU.  HH.  

Saagala  ni3M 

30MB.  40ms.  RLL  HH.  , 

Saagatt  ST1S7R 

50MB  28ms.  RLL.HH  

Saagata/lmprtmla  ST1100 

8SMB.  !5ms.MFM.HH  

Saagata/lmprlmis  ST11S2N 

142MB  ISms.  SCSI  HH  

Saagataytmprimis  ST12D1E 

177MB.  15ms  £SDI.  HH  

8«agata/l(nprimls  ST12111N 

177MB.  ISms.  SCSI.  HH  


Drive 
Only 

M69 

179 

199 

219 

249 

319 

489 

549 

779 

789 

1239 

1289 

1295 

1325 

1679 

1679 

2889 

Drive 
Oniy 

•149 
159 
219 
239 
599 
679 
895 
945 


AT 

Kit 

•174 
184 
204 
224 
254 
324 
494 
554 
INQUIRE 
INQUIRE 
INQUIRE 
INQUIRE 
INQUIRE 
INQUIRE 
INQUIRE 
MQURE 
INQUIRE 


XT 
Kit 

•214 
228 
249 
265 
289 
369 
529 
589 


AT 
Kit 

'154 
164 
224 
243 
605 


XT 
Kit 

'195 
209 
265 
283 
647 


INQUIRE 
INQUIRE 
INQUIRE 
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ORDER  NOW  TOLL  FREE 
1-800-288-7828 

INTERNATIONAL  ORDERS:  (313)  474-7046 
SALES  FAX;  (313)  474-0843/  MAIN  OfTICE;  (313)  474-7711 
Hours:  Monday-Friday  8-9  EST  /  Saturday-Sunday  9-5  EST 
23976  freeway  Park  Drive  /  Farmington  Hills.  Ml  48335 

CoprrgMOllMi  UciDUD  W  toQM  M  traaMHNi  M  qo«tmd  indmirts  ol  tiw  mpectnt 
u<vv»w  1M«(*onMprtw<"*<tt.Ma.MHIirC)rd.  OacmriadAfwiaiiEj^^ 
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Pius  and  avMi*rsidfadli>ctiinot«*tno«lnotta  »«y  Monty      Gumnlee  odudn  thvpng 
WH)  WMAng  cUtftS  Mctse  at  to  cot^tif  prcing  itNC^ont  ind  NWrnVy  MM 


O  l'»90  Sharp  (l^tiriihicvCorpordiion 


NOTHING  CAN  HELP 
YOU  TAKE  CONTROL 
OF  ALL  THE  DETAILS 
OF  YOUR  BUSY  LIFE 
LIKE  THE  WIZARD 
AND  ZQ  SERIES 
ELECTRONIC  ORGANIZERS 
FROM  SHARP 


INTRODUCING  THE 
WIZARD' 8000. 

rhe  OZ-8000  is  a  powerful  yet 
uncomplicated  computer  that  fits 
n  the  palm  of  your  hand.  Our 
new  "Help"  key  provides  step-by- 
step  instructions  for  each  function. 
Eleven  built-in  features  include  a 
Text  Outliner  and  Business  Card 
File.  A  raised  keyboard  and  40 
character,  8  line  display  make  it 
easy  to  enter,  sort,  and  retrieve 
information  quickly.  You  can  even 
back  up  your  data  in  seconds  on 
an  optional  memorv  card. 


Cci 


THE  POWER  TO  ORGANIZE 
YOUR  BUSINESS  AND  PERSONAL  LIFE. 


!©  Q  O  g  i 
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line  display. 
Shirt  po<kel  sized. 
9  built-in  functions. 
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MORE  SOFTWARE. 
MORE  FUNaiONS. 

All  Wizard  and  ZQ  series 
electronicorganizers  come  with  a 
complete  array  of  built-in  functions 
With  the  OZ-7000  and  8000  series, 
you  can  also  expand  both 
applications  and  memory  with 
Sharp's  extensive  library  of  option- 
al software  cards.  Create  a 
spreadsheet.  Calcu- 
late loan  payments. 
Track  your  expenses 
Even  send  a  fax  directly 
from  your  Wizard. 


And  through  Sharp's  patented 
touch-screen  technology,  each 
card  has  its  own  custom  keyboard 
for  easy  operation. 

This  symbol  indicates  soft- 
ware expandability. 

THE  PC  CONNEaiON. 

The  Wizard  can  be  a  portable 
extension  of  your  home  or  office 
computer  With  optional 
PC-link  software  and 
cable,  you  can  swap  files 
with  any  IBM"  compatible 
or  Macintosh*  computer. 


And  an  optional  modem  sends 
and  receives  data  right  over  the 
phone  lines. 

a This  symbol  indicates  PC-link 
capability. 
For  a  free  brochure  on  Sharp's  Wizard 
or  ZQ  series  electronic  organizers, 
or  for  the  store  nearest  you, 
call  1-800-321-8877.  In  Canada  call 
1-416-890-2100. 


FROM  SHARP  MINDS 
COME  SHARP  PRODUCTS" 
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and  diagnostics.  The  MO  driver's  conven- 
tional memory  demands  are  a  reasonable 
22K. 

The  XY  600RW's  maximum  storage 
capacity  is  restricted  because  it  does  not 
support  1 .024-byte-sector  disks.  Howev- 
er, the  subsystem  docs  allow  users  to  parti- 
tion disks  into  one  primary  partition  and  20 
secondary  partitions. 

Utilizing  these  partitions,  you  can  store 
data  from  different  operating  systems  on 


MAGNETO-OPTICAL  STORAGE 


these  disks,  but  the  XY  600RW  will  not  al- 
low you  to  use  the  same  files  on  different 
platforms.  In  order  to  work  with  other  en- 
vironments, Xyxis  offers  a  variety  of  sepa- 
rate interface  kits,  including  OS/2,  Ver- 
sions 1 . 1  and  1 .2.  for  S695;  Unix  (AT&T 
3.22;  SCO;  and  Xenix,  Versions  2.3  and 
3.2)  for  $1 ,095;  Novell  NetWare  286  and 
NetWare  386  for  $1,095;  Sun  (Sun3, 


by  American  Power  Conversion 

APC  Uninterruptible 
Power  Supplies  keep 
more  LANs  up, 
running,  and  reliable 
than  any  other 
brand  of  UPS.  Call 
for  your  free  power  protection 
handbook  and  find  out  why. 

800-541-8896,  Dpt.  ^ 

33-1-60078500  in  Europe 


camPAa 


fpDwer  quality  data 
for  analysis  (software 
required) 

Interface  for  Novell,  LAN 
Manager,  LAN  Server,  Unix, 
Banyan,  etc. 

SmanBoost™  brownout 
correction 

Full-time  multi-stage  surge 
suppression,  EMI/RH  filters 

Bancry  replacement  LED, 
load  and  voltmeters 

400to2000VAinboth 
1 17V  and  22(V240V  models 


1986, 1990  PC  MagaaVie 
Editor's  Choice 

1 989. 1 990  Resefler  Uanagie- 
motf  "Best  to  Sell  UPS" 

1990. 1991  MNTwMS, 
Readers' Choice 

1989  PC  Wo*,  "All 
Reliable  Choice" 


I99()/n/b«wW,' 
Leader- 


Value 


1 990 Systems  Integration, 
Prod  ua  of  the  Year 


1991.  Smut  UPS.  PiNWOiuW. 
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1991  Byte  Magazine,  Best 
UPS  for  LANs 


Sun4,  and  SPARCstations)  for  $1,295; 
and  Macintosh  and  Amiga  adapters  for 
$250. 

But  these  options  won't  count  for  much 
if  speed  in  the  DOS  environment  is  what 
you  are  after.  Results  for  the  DOS  File  Ac- 


To  get  more  swings 
at  bat,  Xyxis 
will  have  to  offer 
more  aggressive 
pricing  and  improve 
its  performance. 


cess  (small  records)  test  placed  the  XY 
600RW  in  the  bottom  of  the  pack.  Its 
large-record-access  results  proved  no  bet- 
ter, with  the  XY  600RW  posting  one  of  the 
slowest  scores  in  our  roundup.  The  subsys- 
tem's backup-and-restore  times,  though 
not  quite  as  disappointing,  were  still  off  the 
pace. 

Xyxis  is  a  company  solely  dedicated  to 


FACT  FILE 


Xyxis  XY  600RW 

Xyxis  Corp.,  14631  Martin  Dr.,  Eden  Prairie, 
MN  55344;  612-949-2388. 
List  Price:  With  interface  kit,  $4,995; 
additional  media,  $200. 
Requires:  DOS  3.3  or  later,  51 2K  RAM. 
In  Short:  Though  Xyxis  touts  its  devotion  to 
optical  storage.  Its  Ricoh-based  XY  600RW 
came  with  unaggressive  pricing  and  below- 
average  performance. 
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magneto-optical  technology.  This  dedica- 
tion manifests  itself  in  the  XY  600RW's 
documentation,  which  is  helpful,  and  its 
software.  However,  in  order  to  get  more 
swings  at  bat,  Xyxis  will  have  to  offer 
more  aggressive  pricing  and  improve  its 
unalluring  performance.  ■ 

Bill  O'Brien.  Winn  L.  Rosch,  andM.  Da- 
vid Stone  are  contributing  editors  of  PC 
Magazine.  Kellyn  S.  Belts,  Henry  Fersko- 
Weiss,  and  John  R.  Quain  are  free-lance 
writers  and  frequent  contributors  to  PC 
Magazine. 
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Hie  flood  has  arrived. 
May  we  iiiterestyqainanaik? 


1 


1 


You  are  currently  the  target  of 
thousands  of  pieces  of  information  a 
day.  So  we'll  get  straight  to  the  point. 

You  can  sit  by  and  find  yourself 
inundated  by  all  that.  Or  you  can 
choose  the  perfect  vessel  to  navigate 
it:  Dow  Jones  News/Retrieval" 

We're  the  only  computer-based 
information  service  specifically  de- 
signed to  meet  the  needs  of  people 
in  business  and  finance. 

And  given  the  business  world's 
obsession  with  wanting  everything 
yesterday  we  attach  special  urgency 
to  speed.  Within  seconds,  we  bring 
developments  from  across  the  coun- 
try and  around  the  world  to  your  com- 
puter.Thoroughly  researched  news 


of  companies,  industries.government 
actions, and  markets— including  de- 
tailed data  and  current  stock  quotes 
on  thousands  of  companies. 

We're  also  the  only  information 
service  that  offers  the  full  text  oiThe 
Wall  Street  Journal  "and  Dow  Jones" 
News  Services — which  can't  get  you 
whatyou  need  yesterday  but  certainly 
gives  you  a  head  start  on  tomorrow. 

But  business  decisions  often 
require  a  perspective- broader  than 
the  present  alone.  So  we  also  provide 
hundreds  of  other  rich  information 
sources:  periodicals,  surveys,  statisti- 
cal abstracts— information  on  practi- 
cally everything  from  acquisitions 
to  Zurich  gold  fixings. 


•In  New  Jersey  l)0«-52O-8M0.  Exi  721  O  IWI  Dow  Jones  &  Company  Inc  All  nghis  (csecved 


The  result  is  an  entire,  up-to-the- 
second  business  reference  library 
shrunk  to  the  size  of  a  personal  com- 
puter One  that  gives  you  in  seconds 
what  might  otherwise  take  months 
to  acquire.  And  lets  you  manage  that 
information  instead  of  having  the  in- 
formation manage  you. 

So  the  next  time  you  feel  yourself 
drowning,  reach  for  that  life  preserver 
on  your  desk  with  all  the  buttons  on 
it.  And  call  Dow  Jones  News/Retrieval 
at  1-800-522-3567,  Ext.  721.* 

DOWjONES 

News/Retrievat 

The  lifeblood  of  business." 

AncKher  Service  from  Dowjoncs  Informal  ton  Services 


Service 
Plus 


Rock  Solid 
Support 


OUR  NEW  5-YEAR  EXTENDED 
WARRANTY  PLAN  INCLUDING: 

•  GUARANTEED  TRADE-INS 
(WlMn  you  upgrade  to  a  mora 
powerful  PC  Brand  Syateinl 

•  100%  ON-SITE,  PARTS 
AND  LABOR  COVERAGE 
FOR  5  FUU  YEARS 

Ask  for  Detail*  and  Prices. 
-Year  Plan  Also  Aval 


Elk  «S 
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'The  Best 
Low  Cost 
Alternative 
Around'' 

-PC  Magazine, 
PC  Brand  386/25, 
Product  Review 


"...Flawless 
Compatibility, 
Lowest  Price.'' 

-InfoWorld, 

PC  Brand  386/33, 
Product  Review 


RoekBfiHfiM 

Price,  te 


386/25  Non  Cache  and  386/33  Cached  ISA  Systems 


386/25  Non  Cache  Base  System 
386/33  Cache  Base  System 

Customize  with  the  Video  and 
Hard  Drive  options  of  your  choice 

•  True  25MH2  or  33MHz  Intel  80386  CPU 

operating  with  Zero  Wait  States 

•  Landmark  Speeds: 

33.6MHz  ^586/25  Non  Cache) 
58.7MHz  (386/33Cache) 

•  Norton  SI  28.2  1386/25  Non  Cache) 

i5.9(386/33Cache) 

•  1MB  RAM  (expandable  to  16MB) 

•  1.2MB  or  1.44MB  Floppy  Drives 

•  101  Key  Click/Tactile  Keyboard 

•  1  Parallel  and  2  Serial  Ports 


33MHz 
Cache 


K  $999 


$1399 


386/25  Non  Cache  SVGA  Package 
386/33  Cache  SVGA  Package 

This  preconfigured  paclcage  includes 
all  the  features  of  our  base  system  with: 

4MB  RAM  (expandable  to  16MB) 
89MB/19MS  Hard  Drive 

(386/25  Non  Cache) 
126MB/19MS  Hard  Drive 

(386/33  Cache) 
14"  Super  VGA  (1024x  768 

Resolution)  Color  Monitor 
16  Bit  High  Performance  Super  VGA 

Card  with  1  MB  Video  RAM 
1.2MB  and  1.44MB  Floppy  Drives 
High  Resolution  Mouse 


.  $2;353 

Lease:  $91/inonth' 


SZ'  $2354 

U«m:  $110Anonth- 


All  Systems  also  Include:  On-Site  Service  by  TRW',  Our  Unique  5  Year  Warranty, 
Unlimited  Toil-Free  Service  and  Support,  Our  30-Day  No  Risk  Money  Back  Guarantee, 
Volume  Purchase  Discounts,  and  Tech  Support  Bulletin  Board. 

PC  Brand  Will  Customize  Any  System  to  Your  Exact  Specifications,  with  name  brand 
products  from  vendors  like  NEC,  Paradise,  ATI,  Novell  and  many  others,  at  outstanding 
prices.  Call  for  quotation. 

Leasing  Plans  Available  through  Eaton  Financial  Corp.,  A  Subsidiary  of  AT&T  Credit 
Corp.  "Monthly  Payment  Based  on  36  Month  Lease. 


Standard  Features 

•  True  25  or  33MH/  Intel  80386 
CPU  Operating  with  Zero  Wan 
Stales 

•  Direct  Map  Cache  Processor 
with  64K  Static  RAM  on  386/33 
Cache  System 

•  1MB  RAM  expandable  to 
16MB  on  the  System  Board 

•  1:1  interleaved  Hard/Floppy 
Drive  Controller,  with  1MB,' 
second  disk  transfer  rate 

•  1  Parallel  and  2  Serial  Ports 

•  High  capacity  200  Watt 
System  Power  Supply 

•  Real  Time  Clock/Calendar 
with  5  Year  Battery 

:  W  R[  yKgil8li  PR  Etafgssat 


•  Industry  Standard  BIOS  with 
full  MS/DOS,  OS/2.  XENIX, 
UNIX,  NOVELL, 3COM,  and 
PCNET  compatibility 

•  8  Slot  Motherboard  Design 
(7  16blt&  1  8bit  for  386/251 
(6  16bit&  2  8bit  for  386/33 
Cache) 

•  Medium  Footprint  Desktop 
Case  with  6  Disk  Drive  Bays 

Hard  Drive  Options 

•  44MB,'28MS 

•  89MB/19MS 

•  126MB/19MS 
■  177MB/15MS 

•  200MB/16MS 

OOOI  ID  (4  Ol  IC 


Case  Options 

•  Slim  Line 

•  Mini  Tower 

•  Full  Size  Tower 


Video  Options 

•  Mono  Graphics 

•  VGA  Mono 

•  VGA  Color  (640  x  4801 

•  Super  VGA  Color 
(1024x7681 


Call  1-800- PC  Brand 


TEL  1-800-722-7263  FAX  1-800-722-7392 

PC  Brand,  Inc.  S77  Supreme  Dr<ve.  Benienville.  IL  60106 

International  Fax  t708  616  2888  Inief national  Voice  «708  860  2300 

W«  are  open  Mon.  thru  fti  7am  to  7pm:  Saturday  Sam  to  4pm  Centra)  Time. 

MasterCard.  VISA.  Dtscover.  PC  Brand  Direct  Advantage  MasterCard.  Checks 

&  Approved  P.O.s  Accepted  Pnces  &  tp^ificationt  subtect  to  change. 

386.  387.  SX.  and  486  are  Trademarks  of  Intel  Corporation 


Rock  Solid 
Service, 


inouncing: 


Rock  BottXHTi 


Price.  ^ 


486/25MHZ  and  486/33MHz  Cached  ISA  Systems 


486/25  and  486/33 
Base  Systems 

Customize  with  the  Video  and  Hard  Drive 
options  of  your  choice 

'  True  25MHz  or  33MHz  Intel  80486  CPU 
operating  at  Zero  Walt  States 

•  Landmark  Speeds: 

114.1MHz  1486/25),  150MHz  (486/33) 

•  Norton  SI  41.5  (486/25),  51.5  (486/33) 
'  1MB  HMA  (expandable  to  32MB) 

•  1.2MB  or  1.44MB  Floppy  Drive 

•  101  Key  Click/Tactile  Keyboard 

•  1  Parallel  and  2  Serial  Ports 


25MHz 


$1^9 


I  Hz  $3^99 


486/25  and  486/33 
Super  VGA  Packages 

This  preconfigured  system  includes  all  the 
features  of  our  base  systems  with: 

•  4MB  RAM  (expandable  to  32MB) 

•  125MB/19MS  Hard  Drive 

•  14"  Super  VGA  (1024  x  768  Resolution) 

Color  Monitor 

•  16  Bit  High  Performance  Super  VGA  Card 

with  1MB  Video  RAM 

•  1.2MB  and  1.44MB  Floppy  Drives 

•  High  Resolution  Mouse 


,H.  $3/404 

Lease:  SlSI/month* 


$4,924 

Lease:  $189/month* 


All  Systems  also  Include:  On-Site  Service  by  TRW\  Our  Unique  5  Year  Warranty, 
Unlimited  Toil-Free  Service  and  Support,  Our  30-Day  No  Risk  Money  Back  Guarantee, 
Volume  Purchase  Discounts,  and  Tech  Support  Bulletin  Board. 

PC  Brand  Will  Customize  Any  System  to  Your  Exact  Specifications,  with  name  brand 
products  from  vendors  like  NEC,  Paradise,  ATI,  Novell  and  many  others,  at  outstanding 
prices.  Call  for  quotation. 

Leasing  Plans  Available  through  Eaton  Financial  Corp.,  A  Subsidiary  of  AT&T  Credit 
Corp.  'Monthly  Payment  Based  on  36  Month  Lease. 


Standard  Features 

•  True  25MH2  or  33MH2  Intel 
80486  CPU  Operating  at  Zero 
Wait  States 

■  1MB  RAM  expandable  to  t6MB 

•  Built-in  8K  4-W8V  Set 
Associative  Cache 

•  Built-in  Intel  487  Numeric 
Coprocessor 

•  Optional  128K  or  256K  auxiliary 
CPU  Cache  Card 

•  Optional  Weitek  Card 

•  1:1  interleaved  Hard/Floppy 
Drive  Controller,  with  IMS/ 
second  disk  transfer  rate 

•  1  Parallel  and  2  Serial  Pons 

•  High  capacity  200  Watt  System 
Power  Supply 

•  Real  Time  Clock/Calendar  with 

5  Year  Battery  CIRCLE  303 


•  8  Slot  Motherboard  Design 
(7  16bit  &  1  8bit) 

■  Industry  Standard  BIOS  with  full 
MS/DOS,  OS/2,  XENIX,  UNIX, 
N0VELL.3C0M.  and  PCNET 
compatibility 

•  Medium  Footprint  Desktop  Case 
with  6  Disk  Drive  Bays 

Hard  Drive  Options 

•  44MB/28MS 

•  89MB/19MS 

•  125MB/19MS 

•  177MB/15MS 

•  20OMB/16MS 

•  320MB/16MS 

•  640MB/16MS 
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Case  Options 

•  Slim  Line 

•  Mini  Tower 

•  Full  Size  Tower 


Video  Options 

•  Mono  Graphics 

•  VGA  Mono 

•  VGA  Color  (640  X  4801 

•  Super  VGA  Color 
(1024x7681 


Call  1-800-PC  Brand 


TEL  1-800-722-7263  FAX  1-800-722-7392 

PC  Brand,  Inc.  877  Supreme  Drive,  Bensenville.  IL  60106 
Internationil  Fax  »708'616-2888  lnternationi(  Voice  «708  860  2300. 
We  are  open  Mon.  thru  Fn.:  78m to 7pm:  Saturday  Sam  to  4pm 
Central  Time.  MasterCard.  VISA.  Discover.  PC  Brand  Direct 
Advantage  MasterCard,  Checks  &  Approved  P.O  s  Accepted.  Pricaa 
a  specifications  subject  to  change.  386.  SX.  387.  486  ara 
Trademarks  of  Intel  Corporation. 


tTRW  National  Computer  Maintenance  Services  Free  on  site  service  for  386/SX,  386/DX.  and  486's  (or  customers  located  Mnthin  a  100  mile  radius  of  any  of 
over  200  TRW  service  centers  On  site  service  for  286's  available  at  extra  cost.  Call  for  details  [pCM119l] 


"The  PC  Brand 
486/33  showed 
better  speed  and 
expansion  than 
machines  costing 
twice  as  much. 
For  a  good  number 
of  users,  the  search 
for  a  486/33  will 
end  with  this 
machine. " 


-PC  Magazine, 

PC 

Brand  4S6/33, 

Product  Review 

\- 

,  :  1 
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Calculations 


Solved. 


End  of  Problem. 


New 
Mathcad  3.0. 


When  number-crunching  time  comes, 
does  work  grind  to  a  screeching  halt? 

Want  a  better  way  to  do  technical  calcula- 
tions than  a  spreadsheet  or  calculator— an 
obstacle  clearer  instead  of  an  obstacle  crmtor? 

You  need  new  Mathcad  3.0,  the  crunch- 
thosc-numbers,  and  delivcr-rcsults-in-a- 
second  calculation  software. 

As  in-depth  as  you  want,  as  routine  as  you 
need.  Matncad  3.0  does  everything  from 
averages  to  FFTs,  from  percentages  to  matri- 
ces. Almost  every  function  you'll  ever  need 
is  built  in  for  rapid,  effortless  calculations. 

New  Electronic  Handbooks  make  it  easy 
to  click-n-paste  hundreds  of  standard  for- 
mulas, useful  data,  even  entire  calculations 
into  your  documents.  And  a  ftill  range  of 
add-on  Appliations  Packs  help  you  solve 
problems  specific  to  your  profession. 


Mathcad's  new  easy  to  learn  and  use 
Windows  3.0  interfece  has  you  up  and 
running  in  hours— not  days.  Best  of  all, 
Mathcad  is  just  plain  ^t. 

Simply  plug  in  data  and  you're  done- 
Mathcad  does  all  the  work  for  you.  It  docs 
the  calculations.  Automatically  updates 
results  when  you  change  a  variable  in  the 
live  document.  It  graphs  in  2-D  or  3-D. 
And  prints  results  m  presentation-quality 
documents,  complete  with  equations 
in  real  math  notation.  In  the  blink  of  an 
eye— numbers  crunched-and  you're  back 
to  work. 
Meet  the  Mathcad  3.0  power  list: 

•  New  easy  to  learn  and  use  Microsoft 
Windows  3.0  interface 

•  New  Electronic  Handbooks  and  Applica- 
tions Packs  provide  solutions  for  Electrical, 
Mechanical,  Civil  and  Chemical  Engineer- 
ing, Statistics,  Advanced  Math, antlNumcr- 
ical  Methods 

•  New  symbolic  calculations  performed 
more  easily  than  with  any  other  product 

•  Docs  exponentials,  integrals,  matrices, 
and  more 


IDIIOKN 
(  1  K  )K  I 


Hcaor'n 
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•  2-D  and  3-D  graphics 

•  Prints  high-quality 
documentation 

•  PC  DOS,  Macintosh"  and 
Unix"  versions  also  available 

For  a  free  Mathcad  3.0 
demo  disk,  or  upgrade  informa- 
tion*, calll-SOO-MATHCAD 
(or6I7-577-I017,Fax6I7- 
577-8829) .  Or  see  your  software  dealer. 

Available  for  IBM*  compatibles,  Macintosh 
computer,  and  UNIX  workstations. 

TM  and  9  ugnify  manufunucr'i  tniknurl  or  rcgutctrd  tndcmui 
rcspcoiwly. 

1-800-MATHCAD 

snm-m/ii.  CtUfudimk. 


The  answer  is 

Mathcad 

MathSoft,  Inc. 
201  Broadway,  Cambiidgc  MA  02139  USA 
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Lab  Notes 


Microsoft  Windows  3.0  can  be  pleasant  to 
use — after  someone  else  has  set  it  up.  If 
you're  the  someone  else,  however,  Win- 
dows can  be  quite  another  story — three 
stories,  in  fact. 

The  kinds  of  questions  you  need  to  an- 
swer are  these:  What  utilities  can  I  run 
from  the  Windows  DOS  Prompt?  Will 
Windows  work  with  my  network  printer? 
How  do  multiple  DOS  prompts  interact 
with  that  TSR I  loaded  before  loading  Win- 
dows? Which  DOS-extended  applications 
can  I  run?  How  does  Windows  interact 
with  memory  managers  like  QEMM-386 
dS)d386MAX? 

The  answers  to  such  questions  usually 
depend  on  which  Windows  mode  you're 
in.  Almost  any  statement  about  Windows 
3.0  capabilities  is  meaningless  unless  it 
specifies  Real,  Standard,  or  386  Enhanced 
mode.  It's  very  possible  for  two  people  to 
get  into  a  heated  discussion  over  how  Win- 
dows behaves  in  a  certain  situation,  only  to 
discover,  after  an  hour  of  debate,  that 
they're  talking  about  entirely  different 
Windows  modes. 

This  Lab  Notes  will  take  a  closer  look  at 
the  three  modes  of  Windows,  focusing  es- 
pecially on  the  biggest  question  for  users 
and  developers  straining  at  the  DOS  640K 
leash:  How  much  memory  can  I  get  for  my 
programs?  In  order  to  examine  the  benefits 
and  limitations  of  each  Windows  mode, 
we'll  use  a  series  of  small  C  programs  that 
allocate  as  much  memory  as  possible  on 
your  system.  You  can  download  these  test 
programs  from  PC  MagNet  (for  instruc- 
tions, see  the  PC  MagNet  News  page  im- 
mediately following  this  issue's  Utilities 
column)  or  compile  them  from  the  source 
code  shown  in  the  figures. 

Does  Windows  help  break  the  MS-DOS 
640K  barrier?  The  answer  to  this  question 
depends,  we  will  see,  not  only  on  which 
mode  Windows  is  running  in,  but  also  on 
whether  we  are  talking  about  a  Windows  or 
a  DOS  program,  and  what  type  of  DOS 
program.  We  will  see  that  Windows  really 
has  more  than  three  modes! 

We  will  also  see  how  the  Real,  Stan- 


Windows  3.0: 
All  That  Memory, 
All  Those  Modes 


I  Understanding  how 
Windows  3.0  interacts 
with  your  CPU's  modes 
will  help  you  give 
programs  all  the  memory 
your  system  can  provide. 


dard,  and  386  Enhanced  modes  of  Win- 
dows 3.0  relate  to  the  so-called  real,  16-bit 
protected,  32-bit  protected  and  Virtual  86 
modes  of  the  Intel  microprocessors.  And 
by  the  time  we're  fmished  examining  these 
things,  we  will  see  that  there  is  at  least 
some  method  behind  the  Windows  mode 
madness. 

THE  BARE  FACTS 

The  bare  facts  are  easily  stated.  Windows 
3.0  Real  mode  requires  a  PC  with  an  Intel 
(or  Intel-compatible)  8086  or  8088  (or  lat- 
er) processor  and  640K  of  conventional 
memory.  Standard  mode  requires  an 
80286  (or  later)  and  at  least  1MB  of  mem- 
ory (640K  conventional  plus  384K  extend- 
ed). And  Enhanced  mode  requires  either 
an  80386  or  80486  processor  and  at  least 
2MB  of  memory. 

When  you  enter  WIN  at  the  DOS  com- 
mand prompt,  Windows  will  automatically 
attempt  to  select  the  highest  possible  mode 
that  your  hardware  configuration  supports. 
Unfortunately,  the  only  way  you  can  find 
out  which  mode  Windows  has  decided  to 
use  is  to  look  in  the  About  dialog  box, 
which  you  access  from  the  Program  Man- 
ager Help  menu.  (Programmers  will  want 


to  note  that  there  is  a  Windows  function, 
GetWinFlagsO,  that  a  Windows  program 
can  use  to  determine  the  current  mode.) 
You  can  force  Windows  to  try  to  use  a  dif- 
ferent mode  by  entering  WIN  /R,  WIN  /S, 
or  WIN  /3  at  the  DOS  command  prompt. 

Because  it  exploits  special  features  of 
the  Intel  80286  processor.  Standard  mode 
offers  benefits  that  are  not  available  in  Real 
mode.  In  the  same  way,  because  it  takes 
advantage  of  special  features  of  the  Intel 
80386  CPU,  386  Enhanced  mode  provides 
benefits  that  are  not  available  in  Standard 
or  Real  modes.  The  architectural  features 
of  each  Windows  mode  are  summarized  in 
Figure  1 . 

The  meaning  and  practical  advantages 
of  these  features  will  become  clearer  as  we 
move  along.  The  bottom  line,  however,  is 
this: 

■  Real  mode  is  useful  only  for  running 
old  Windows  2 .  x  applications  that  have  not 
yet  been  converted  to  Windows  3.0.  In  my 
opinion.  Real  mode  should  probably  have 
been  lef^  out  of  Windows  3.0  entirely. 

■  Standard  mode  is  useful  for  running 
Windows  programs  on  286-based  ma- 
chines, and  in  this  mode,  Windows  3.0 
programs  can  break  the  640K  DOS  memo- 
ry barrier.  Unfortunately,  Standard  mode 
does  not  provide  DOS  programs  widi  this 
same  memory  assist.  Standard  (and  Real) 
modes  do,  however,  provide  DOS  pro- 
grams with  task  switching. 

■  386  Enhanced  mode  offers  many  bene- 
fits both  to  Windows  and  DOS  programs. 
In  386  Enhanced  mode,  the  graphical  user 
interface  (GUI)  is  simply  one — and  not 
necessarily  the  most  important — Windows 
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feature.  Windows  programs  break  the 
640K  DOS  barrier,  and  (as  we'll  see  later) 
by  using  the  DOS  Protected  Mode  Inter- 
face (DPMI),  DOS  programs  can  do  so  as 
well.  The  386  Enhanced  mode  also  offers 
virtual  memory  and  preemptive  multitask- 
ing of  windowed  DOS  sessions.  (Preemp- 
tive multitasking  allows  an  environment 
like  Windows  to  run  several  different  tasks 
at  the  same  time,  even  without  any  cooper- 
ation from  those  tasks.  This  is  in  contrast 
to  nonpreemptive  multitasking,  which  re- 
quires a  certain  level  of  cooperation  (such 
as  frequent  calls  to  the  Windows  GetMes- 
sageO  or  PeekMessageO  functions)  from 
any  program  that  wants  to  participate  in 
multitasking.) 

This  last  advantage  of  386  Enhanced 
mode  may  require  a  little  explanation.  In 
Real  and  Standard  modes,  DOS  programs 


can  be  run  only  full-screen  and  only  task- 
switching  between  them  is  possible.  In  En- 
hanced mode,  however,  Windows  can 
multitask  several  DOS  programs,  in  resi- 
zable windows,  just  as  if  they  were  Win- 
dows applications.  DOS  programs  can 
even  run  in  the  background,  so  you  can 
download  files  from  PC  MagNet  in  one 
DOS  session  while  simultaneously  writing 
an  article  for  PC  Magazine  in  another.  Fur- 
thermore, Enhanced  mode  fiimishes  an  In- 
terrupt 2Fh  interface  that  allows  these 
DOS  programs  to  interact  with  Windows 
via  the  clipboard. 

It's  important  to  note,  however,  that  the 
advantages  of  Enhanced  mode  come  at  the 
expense  of  a  decrease  in  speed,  when  com- 
pared with  Standard  mode  running  on  the 
same  hardware.  You  can  see  this  easily  by 
running  Norton's  System  Information  (SI) 
or  any  other  program  that  produces  a  simi- 
lar performance  index.  The  following 
numbers,  which  are  meaningful  only  in  re- 
lation to  each  other,  were  obtained  using  a 


THE  THREE  MODES  OF  WINDOWS  3.0 


USING  REAL  MODE: 


Windows' keme\  runs  in  real  mode 

W/ndows  task-switches  (rather  than  multitasks)  DOS  programs 
Most  of  Windows  is  swapped  out  when  a  DOS  progreim  runs 
DOS  programs  cannot  be  windowed 

DOS  progams  run  in  real  mode  or,  using  a  DOS  extender,  in  protected  mode 
Windows  programs  run  in  real  mode 
You  can  run  old  Windows  2.x  programs 


USING  STANDARD  MODE: 


Windows^  kernel  runs  in  16-bit  protected  mode 

The  Windows  DOS  extender  and  DOS  Protected  Mode  Interface  (DPMI)  are  available  to  Windows 
programs,  t>ut  not  to  DOS  programs 

Windows  task-switches  (rather  than  multitasking)  DOS  programs 
Most  of  Windows  is  swapped  out  when  a  DOS  program  runs 
DOS  programs  cannot  be  windowed 

DOS  programs  run  in  real  mode  or,  using  a  DOS  extender,  in  protected  mode 
Windows  programs  run  in  16-bit  protected  mode 

All  Windows  programs  share  the  same  protected-mode  Local  Descriptor  Table  (LDT) 


USING  386  ENHANCED  MODE: 


Portions  of  Windows' kemei  run  in  32-bit  protected  mode 
Virtual  device  drivers  use  32-bit  protected  mode 

The  Windows  DOS  extender  and  DPMI  are  available  to  Windows  programs  and  DOS  programs 

Windows  programs  run  in  16-bit  protected  mode 

Windows  programs  can  have  32-t)it  protected-mode  components 

DOS  programs  can  run  in  Virtual  86, 16-bit  protected,  or  32-b<t  protected  mode 

Windows  provides  virtual  memory 

Windows  multitasks  (rather  than  task-switching)  multiple  DOS  programs 
DOS  programs  can  nm  in  the  t>ackground 

Windows  uses  preemptive  multitasking  of  DOS  programs  (in  contrast,  Windows  programs  in  all 
modes  use  nonpreemptive,  cooperative  multitasking) 

DOS  programs  can  run  in  a  window:  Windows  is  still  available  while  DOS  programs  are  running 
Each  DOS  prompt  gets  its  own  virtual  machine 

All  Windows  programs  share  the  same  protected-mode  Local  Descriptor  Table  (LDT) 
All  Windows  programs  run  in  a  single  virtual  machine 


Figure  1 :  The  basic  architecture  of  Microsoft  Windows  3.0  detennines  the  limits  and  capabilities  of 
each  of  its  three  nxxles— fleal,  Standard,  and  386  Enhanced. 
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16-MHz  Compaq  386: 

Node  SI 


DOS  17.6 
WIN  /r  17.6 
WIN  /b  17.6 

WIN  /3      16.8  (full  Bcraan  DOS 
Prompt) 

WIN  /3      14.6  (Windowed  DOS 
Prompt) 

WIN  /3      13.7  (windowed, background  ^ 
DOS  Pronpt)  I 

SHOWING  THE  640K  BARRIER 

Our  first  test  program,  MEM,  is  a  DOS 
program  designed  to  show  you  how  much 
memory  is  available  to  your  programs  un- 
der DOS  or  any  of  the  three  Windows 
modes.  As  indicated  below,  even  when 
running  on  a  machine  with  2MB  of  memo- 
ry, you'll  find  that  MEM  never  allocates 
more  than  around  S60K. 

Hode  Byte* 


DOS  573,440 

WIN  /r  522,240 

WIN  /8  532,480 

WIN  /3  563,200 

You  can  go  to  the  store,  buy  a  few  more 
megabytes  of  memory,  and  install  it  on  the 
machine,  but  when  you  run  MEM  again,  it 
will  still  allocate  less  than  640K!  (Try  con- 
vincing a  friend  who  uses  a  Macintosh  or 
any  other  non-DOS  computer  that  this 
makes  sense!)  Whether  you  run  MEM  out- 
side Windows,  or  under  Windows  in  any 
nKxie,  it  will  never  allocate  anything  close 
to  the  amount  of  memory  actually  installed 
on  the  machine. 

Programmers  will  not  find  MEM  a  par- 
ticularly exciting  program:  it  simply  allo- 
cates as  much  memory  as  possible,  by  call- 
ing the  C  mallocO  function  in  a  loop.  The 
program  keeps  count  of  how  many  bytes  it 
has  allocated,  and  when  mallocO  returns 
failure  (indicating  that  memory  is  exhaust- 
ed), it  breaks  out  of  the  loop.  Compiling 
MEM  using  C's  large  model  maximizes 
the  amount  of  memory  the  program  can  al- 
locate under  DOS.  The  figures  above  are 
for  a  version  of  MEM  compiled  with  Tur- 
bo C;  when  compiled  with  Microsoft  C,  it 
consistently  gets  82K  less  in  each  configu- 
ration. The  C  code  for  the  program  is 
shown  in  Figure  2. 

You  might  think  that  we  could  just  use 
DOS  function  48h  to  allocate  OFFFFh 
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No  one  will  miss  dol  matrix  printers,  such  a  noisy 
bunch  they  were.  But  for  a  long  lime,  they  were  the  only  way 
lo  produce  decent  quality  output. 

Now  the  Canon  Bubble  Jet"*  era  has  begun  and  you  can 
get  extraordinary  print  quality  quickly  and  quietly  When  we 
say  extraordinary  we're  quoting  reviews  of  Canon  Bubble 
Jet  printing.  By  quietly  we  mean  you  can  work  next  lo  one 
and  be  virtually  unaware  it's  there. 

Our  new  ultrafast  BJ-300  and  BJ-330  Bubble  Jel 
printers  print  up  lo  300  cps  at  10  cpi  through  600  cps  at 
20  cpi  in  High  Speed  mode.  They  deliver  up  to  360  dpi 
resolution  on  a  variety  of  paper,  including 
transparencies  and  envelopes.  And 
regardless  of  paper  orientation,  the 
BJ-300  prints  on  letter-size  paper  to  a 
maximum  print  width  of  8"  while  the 
wide-carriage  BJ-330  prints  on  11"  x  17" 
paper  to  a  maximum  print  width  of  13.6". 
Plus,  both  printers  come  with  built-in 
fonts  (plus  optional  font  cards)  lo  give  you 
even  greater  creative  control. 


And,  because  they  have  both  IBM*  and  Epson*  emula- 
tions, you  can  use  virtually  any  software. 

Best  of  all,  they're  every  bit  as  rugged  and  simple  lo  use 
as  dol  matrix  printers. 

So  for  the  price  of  a  24-pin  dol  matrix,  you  can  now  get 
printers  that  are  better  for  your  image  and  for  your  ears.The 
new  Canon  Bubble  Jet  printers. 

Thr  (hx-umrnl  ilLsplayed  In  thr  RJ-300  is  artual  output  uslne  tlir  l)tlraScf1p(~  pr  plus  soTlwarr 
Kpsoii  piintrr  driver 

(xinon"  ami  HJ*  arr  resistorrd  tradcirarlis  and  Rul>bir-Jrt  is  a  tra<k'iiiiirli  of  Ginon  Inr  •  iBM"  isa 
rrsisirnti  tra<l<-nurk  of  lnlrrn;itional  Business  Marhinrs  Corp  •  Kpson*  is  a  rrgistrred  tradr- 
mari  of  .Sriica  Kpmn  Cjirp  ■  UilraSrripl  Isa  Iradrmari  of  VMS  ©  1991  (^non  (.S.A..  Inr. 


Canon 

BUBBLE  JET  PRINTER 

BJ-300/330 

Working  To  Improve  Your  Image.™ 

For  Information  on  any  of  Canon's  full  line  of 
Bubble  Jet  printers,  call  1  (800)  848-4123. 
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Figure  2:  MEM.C  allocates  all  available  memory  either  in  DOS  or  in  any  Windows  mode.  Because  of 
the  640K  barrier  and  the  size  of  the  operating  system,  a  maximum  of  approximately  560K  is  to  be 
expected:  compiled  under  Microsoft  C  instead  of  Turbo  C,  MEM  will  show  alx)ut  82K  less. 


MEM.C 


COMPLETE  LISTING 


HEM.c  —  HOW  much  Bsmory  can  w«  allocate  under  MS-DOS? 

Microsoft  Cl    Cl   -AL  BMB.C 

Turbo  C:         tec  -ml  mtm.e  ' 


Copyright  (c)  1991  Ziff  Ccnuinications  Co. 
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■  v'l 


finclude  <stdlib.l>» 
tinclude  <stdio.b>  ' 


tdefine  SIZE 


fflainO  , 
( 


10240 


unsigned  long  byte* 
char  *p; 


while  (p  -  ■alloc(sizs))  :  ' 

PCSIZE-I]  -''y^iJr- 
bytes  +■  SIZE;  jflo.-it 
)  ■'   "  ■ 

printf( 'Allocated  tlu  bytes\n*,  bytes); 
printf( "Press  ENTER  to  release  memory... 
getchar( ) ; 
return  0; 


.1-  'r.  •.^■.;.4^;'f.tiEk'-'jiJ 


paragraphs  and  then,  when  it  fails  (as  it 
must)  check  the  BX  register  for  the  actual 
number  of  paragraphs  available.  Why 
does  MEM  go  through  the  motions  of  mul- 
tiple allocations? 

There  are  two  reasons  why  MEM  in- 
stead uses  a  mallocO  loop.  First,  we  want 
this  code  to  be  portable  to  protected  mode; 
as  we  will  see  later,  in  protected  mode  a  re- 
quest for  OFFFFh  paragraphs  might  very 
well  succeed  (this,  indeed,  is  the  whole 
point  of  using  a  DOS  extender!). 

Second,  when  checking  for  available 
memory,  it  is  usually  better  to  see  how 
much  memory  you  can  actually  allocate. 
Most  Windows  users  are  familiar  with  the 
absurdly  high  numbers  the  Program  Man- 
ager displays  as  the  amount  of  available 
memory;  we  want  to  see  how  much  we  can 
really  get. 

You  should  understand  that  when  run- 
ning a  DOS  program  like  MEM  in  Real 
and  Standard  modes,  Windows  shrinks  it- 
self down  to  a  small  (less  than  50K)  stub  in 
memory.  In  Real  mode,  this  stub  is  KER- 
NEL. EXE;  in  Standard  mode,  it  is  called 
DOSX.EXE  KRNL286.  Either  way,  the 
remaining  memory  is  free  for  use  by  the 
DOS  program. 

In  Enhanced  mode,  on  the  other  hand, 
Windows  does  not  shrink  itself  down  when 
running  a  DOS  program.  And  yet,  as  the 
numbers  show,  the  DOS  program  has  a  lit- 
tle more  memory  available  than  in  Real 
and  Standard  modes.  We'll  see  later  how 
Enhanced  mode  accomplishes  this  feat  by 
using  several  special  features  of  the  80386 
and  80486  processors.  For  now,  the  point 
to  note  is  simply  that  whatever  the  Win- 
dows nnxle,  the  MEM  program  derives  no 
particular  memory  management  benefits 
from  running  under  Windows. 

Actually,  that's  not  quite  true.  Any  giv- 
en instance  of  the  MEM  program  derives 
no  advantage  from  running  under  Win- 
dows, but  you  can  run  multiple  copies  of 
the  program  at  the  same  time.  You  can 
thus  start  several  large  DOS  programs  at 
the  same  time  under  Windows. 

This  multi-instaiKC  capability  extends 
to  all  three  Windows  modes.  In  Real  and 
Standard  modes  the  number  of  copies  of 
MEM  you  can  start  at  the  same  time  is  lim- 
ited only  by  available  disk  space.  In  these 
modes,  Windows  behaves  towards  DOS 
programs  as  a  task  switcher  (in  fact,  very 
much  like  the  one  that  is  forthcoming  in 
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DOS  5.0's  DOS  Shell).  When  you  switch 
away  from  a  DOS  program — with  Ctrl- 
Esc,  for  example — Windows  saves  its  state 
in  a  -WOAjcxjtjc.TMP  swap  file.  (The 
WOA  stands  for  WINOLDAP;  non-Win- 
dows DOS  programs  are  considered  old 
applications.) 

In  386  Enhanced  mode,  Windows  does 
not  task-switch  DOS  programs:  it  multi- 
tasks  them.  Programs  are  not  swapped  to 
disk  on  an  application  basis.  Instead,  any 
disk  swapping  occurs  at  the  level  of  the  4K 
pages  used  in  386-based  virtual  memory. 
This  more-sophisticated  virtual-memory 
technique  means  that  although  Enhanced 
mode  can  run  several  DOS  programs  at  the 
same  time  (particularly  handy  for  running 
telecommunications  programs  in  the  back- 
ground), it  can  actually  start  fewer  simul- 
taneous DOS  programs  than  can  Real  or 
Standard  modes.  There  ain't  no  such  thing 
as  a  free  lunch. 

To  summarize:  MEM  provides  a  vivid 
demonstration  of  the  MS-DOS  640K  bar- 
rier. When  you  run  the  program,  it  allo- 
cates less  than  640K  bytes  of  memory. 
Windows  Real  and  Standard  modes  pro- 
vide task  switching,  and  386  Enhanced 
mode  achieves  multitasking,  but  although 
this  allows  us  to  run  multiple  instances  of 
the  program,  any  given  instarKe  is  held 


back  by  the  640K  barrier.  That  MEM  can 
at  best  allocate  560K  on  a  2MB  machine 
should  come  as  a  shock,  but  by  now  most 
PC  users  accept  this  rather  counterintuitive 
situation  as  a  fact  of  life. 

We  will  now  see  that  it  isn't. 

GOODBYE,  640K  BARRIER 

The  next  program,  WINMEM,  does  es- 
sentially the  same  thing  as  MEM,  except 
that  instead  of  a  small  CXDS  program,  it  is  a 
small  Windows  program  that  allocates  all 
available  memory.  The  screenshots  shown 
in  Figures  4  through  6  tell  the  story  more 
fully,  and  we'll  return  later  to  an  important 
detail  they  contain.  For  now,  however,  as 
the  summary  figures  below  indicate,  run- 
ning on  the  same  80386  machine  with 
2MB  of  memory,  the  program  allocates 
radically  different  amounts  of  memory  un- 
der Windows  Real,  Standard,  and  386  En- 
hanced modes. 

Mode  Bytes 


WIN  /r  229,376 
WIN  /S  1,245,184 
WIN  /3  3,080,192 

In  Real  mode,  WINMEM  allocates 
even  less  memory  than  the  DOS  program 
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by  Andrew  Schulman 

Now  that  Microsoft  provides  support 
for  running  protccted-mixle  programs 
under  DOS.  the  once-crucial  Expanded 
Memory  Specification  (EMS)  and  Ex- 
tended Memory  Specification  (XMS) 
should  diminish  in  importance.  From 
now  on  important  PC  applications  will 
I  probably  cither  expect  to  be  running  in 
protected  mode  under  WituJows  or  will 
use  a  DOS  extender.  EMS  and  XMS 
were  both  vital  workarounds  that  are 
really  no  longer  necessary. 

But  what  of  the  many  existing  PC 
applications  that  require  EMS  or  XMS? 
Windows  presents  no  major  obstacle  to 
this,  for  both  Windows  Real  and  Stan- 
ji  dard  modes  are  compatible  with  in- 
stalled memory  managers.  Windows 
386  Enhanced  mode  alone  is  incompat- 
U  ible  with  many  existing  memory  man- 
agers. On  the  one  hand,  there  are  up- 
grades available,  such  as  Quarterdeck 
Office  System's  QEMM-386  5.11,  that 
are  compatible  with  386  Enhanced 
mode;  and  on  the  other  hand.  Enhanced 
mode  has  its  own  built-in  expanded- 
memory  manager.  In  Enhanced  mtxle. 
the  amount  of  XMS  and  EMS  memory 
can  be  set  on  an  application-by-applica- 
tion basis,  using  the  PIP  Editor. 

Problems  remain,  however.  For  ex- 
ample. Windows  users  have  repeatedly 
experienced  compatibility  problems 
trying  to  run  DOS-extended  applica- 
tions in  Enhanced  mcxle. 

The  key  word  here  is  VCPI:  Virtual 
Control  Program  Interface,  developed 
by  Quarterdeck  and  Phar  Lap  Software. 
Since  protccted-mode  DOS  extenders 
are  based  on  the  assumption  that  a  pro- 
gram will  start  off  in  real  m(xle,  some- 
thing special  is  needed  for  DOS  extend- 
ers to  operate  if  the  machine  is  running 
in  Virtual  86  mode  instead. 

Until  DPMI  was  incorporated  into 
Windows  3.0.  this  something  special 
was  VCPI.  It's  basically  a  set  of  func- 
tions that  extend  the  INT  67h  instruc- 
tion u-sed  in  EMS.  DPMI  is  in  many 
ways  a  vast  improvement  over  VCPI. 
but  until  (and  if)  the  world  moves  to 
DPMI ,  there  is  an  enormous  backlog  of 


applications  that  need  VCPI  to  let  you 
run  them  from  Virtual  86  mode.  VCPI 
is  much  easier  for  vendors  to  imple- 
ment than  DPMI,  so  there  are  many  ex- 
isting VCPI-compatible  applications. 
In  Enhanced  mode,  DOS  programs 
start  off  in  Virtual  86  mixle.  yet  VCPI  is 
not  provided. 

If  you've  ever  tried  to  run  Auto- 
CAD/386 in  Enhanced  mode,  you've 
encountered  this  problem.  Auto- 


As  applications  are 
upgraded  to  DPMI,  the 
whole  VCPI/W/ndoivs 
issue  will  disappear. 


CADI386  was  built  with  a  Phar  Lap 
386IDOS-Extender.  which  does  not  yet 
support  DPMI.  As  soon  as  Am/o- 
CADI3H6  or  any  other  program  checks 
to  see  whether  VCPI  is  present  (by  call- 
ing INT  67h  AX  =  DE00h).  it  is  tenni- 
nated  by  Windows  Enhanced  mode 
with  the  following  message: 

Error:    you  have  atten^>ted  to  run 
a  protected-mode  application  in 
386  enhanced  mode.     To  run  the 
application,  exit  and  run  Windows 
using  either  the  win  /s  or  the  win 
/r  coramand. 

This  can  be  turned  off  with  VCPI- 
Warning=  false  in  the  |386enhl  sec- 
tion of  the  SYSTEM.INI  file.  But  the 
offending  application  will  still  print  out 
its  own  error  message: 

The  386  chip  is  currently 
executing  in  virtual  8086  mode 
under  the  control  of  another 
program.    You  must  turn  off  this 
other  program  in  order  to  use 
386  I  DOS-Extender  to  run  in 
protected  mode. 


Unfortunately,  this  statement  is 
Hue.  Protected-mode  DOS  applications 
that  are  not  DPMI-compatible  must  be 
run  either  in  Real  or  Standard  nnxle. 
The  only  way  around  this  is  for  some- 
one (is  anybody  listening?)  to  write  a 
Windows  virtual  device  driver  that  sup- 
ports the  VCPI  extensions  to  the  EMS  . 
specification. 

There  is  a  further  problem .  W indows 
3.0  Standard  and  386  Enhanced  modes 
require  an  XMS  driver — usually  HI- 
MEM.  SYS.  Windows  will  refuse  to 
start  in  either  Standard  or  386  Enhanced 
mode  unless  such  a  driver  is  present. 
But,  just  as  many  DOS  extended  appli- 
cations are  not  yet  DPMI-compliant, 
many  are  not  XMS-complianl  either. 
386IDOS-Extender  3.0  supports  the 
XMS  specification,  but  it  may  be  some 
time  before  applications  such  as  /4u/o^l 
CAD/386  incorporate  this  new  version.  ' 
(You  can  determine  the  386  I  IX)S-Ex- 
tender  version  an  application  uses  by  is- 
suing the  DOS  command  SET  DOSX=-^j 
BANNER  just  before  running  it. )  ™| 

The  upshot  is  that  even  if  you  are  not 
running  Windows,  if  you  have  HI- 
MEM. SYS  installed,  many  protccted- 
mode  DOS  applications  will  not  have 
enough  extended  memory  to  run  in.  HI- 
MEM. SYS  is  taking  all  the  extended 
memory,  and  such  applications  do  not 
know  how  to  use  XMS. 

This  problem,  at  least,  has  a  partial 
solution.  Upgraded  versions  of  memo- 
ry managers,  such  as  QEMM-386  5.11, 
can  be  used  instead  of  HIMEM.SYS. 
QEMM-386  5.11  provides  both  XMS 
and  EMS  out  of  the  same  shared  memo- 
ry pool.  Thus,  QEMM-386  5. 1 1  can  be 
used  lo  supply  VCPI -compliant  EMS 
memory  when  AutoCAD/386  wants  it, 
and  can  supply  XMS  when  Windows 
3.0  wants  it. 

As  protected-mode  DOS  applica- 
tions and  memory  managers  are  up- 
graded to  DPMI  {Lotus  1-2-3.  Release 
3. 1 ,  and  Phar  Up  286  I  DOS-Extender 
are  two  early  examples)  or  when  stime- 
one  puts  enhanced  VCPI  support  unto 
Windows,  the  whole  '^C?\JWindows  is- 
sue will  disappear. 


J 
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MEM.  Tfaus,  when  it  comes  to  memory 
management,  Windows  Real  mode  brings 
absolutely  nothing  to  the  party . 

InSlandanlmode,  WINMEM  allocates 
an  amount  of  memory  that — for  the  first 
time — makes  sense.  We  start  with  2MB  of 
memory,  and  WINMEM  allocates 
1.3MB;  obviously,  Windows  itself  takes 
up  some  space.  In  any  case,  the  640K  bar- 
rier disappears. 

Lastly,  in  Enhanced  mode  .  .  .  wait  a 
minute!  If  there's  only  2MB  of  memoty  on 
this  machine,  how  could  WINMEM  allo- 
cate 3MB?  If  you  glailOe  back  at  the  list  of 
architectural  feilures  riiowR  in  Rgure  1 , 
you'll  note  that  in  Enhanced  mode  "Virtu- 
al memory  is  provided."  Now  you  see 
wfaatdiat  means.  InEidiancedmode,  Win- 
dows can  use  your  hard  disk  as  a  source  of 
memoiy.  And  because  we're  usiqg  the 
same  copy  ofWINMEM.EXE  as  we  did 
in  Real  and  Standard  modes,  it's  clear  that 
this  virtual  nocmory  is  provided  without 
any  special  handling  by  the  program. 
(Note:  If  you  run  WINMEM  in  Enhanced 
nrade  and  it  does  not  allocate  more  memo- 
ry than  you  have,  delete  some  files  fiom 
your  hand  disk  and  try  again.) 

Now  we  can  also  see  why  Microsoft 


Windows  3.0  has  been  so  successful.  It's 
not  so  much  that  it  lodes  a  lot  betto'  than 
Windows  I  .x  and  2.x  (although  that  does 
help),  but  the  significant  advance  is  the 
vasdy  increased  amount  of  memory — and 
consequent  vastly  improved  perfor- 
mance—that is  available  in  Standard  and 
Enhanced  modes.  For  die  first  time,  PC 
users  can  regard  Windows  as  a  practical 
tool  rather  than  just  as  a  fascinating  experi- 
ment. 

Programmers  may  have  snickered 
when  1  described  WINMEM  as  a  small 
Windows  program.  You've  undoubtedly 
heard  the  claim  that  "it  takes  100  lines  of 
code  just  to  print  "hello  worid"  under 
Windows."  But  that  isn't  really  true.  For 
simple  experiments,  small  utilities,  and  the 
always-faddonaUe  "hdlo  worid"  exam- 
ple, programs  can  use  the  Windows  Mes- 
sageBoxQ  function  rather  than  takiqg  on 
the  fidl-blown  Windows  buden  d 
taring  a  window  class,  creating  a  window, 
and  handling  messages. 

The  MessageBox( )  function  can  handle 
up  to  a  full  screenload  of  information, 
which  makes  it  perfect  for  small  Windows 
utilities  and  experiments  like  our  WIN- 
MEM example.  Using  MessageBoxf),  we 
can  even  build  a  function  much  like  the 
standard  C  printfif)  fiinction. 

While  requiring  only  75  lines  of  code, 
WINMEM  does  have  an  insatiable  appe- 


tite for  memory.  WINMEM  runs  the  Win- 
dows GlobalAllocO  and  GlobalLockO 
functions  in  a  loop.  It  only  breaks  out  of 
the  loop  when  these  functions  fail,  indicat- 
ing that  memory  is  exhausted.  It  then 
prints  out  the  count  of  bytes  allocated, 
along  with  some  other  information  (and 
misinformation,  sud)  as  Windows'  own 
GetFreeSpaceO  count  of  available  bytes). 
The  source  code,  WINMEM. C,  together 
with  compilation  instiuctuxB,  k  shown  in 
Figure  3. 

Programmers  will  also  note  that  WIN- 
MEM. EXE  itself  is  only  5K — smaller 
than  the  DOS  program,  MEM.EXE.  Yet 
its  capabilities  are  far  greater  and  (of 
course)  its  output  isa  lot  prettier.  The  ex- 
planation is  that  because  Windows  pro- 
vkles  dynamfc  linkup,  die  code  for  func- 
tions used  by  WINMEM,  such  as 
MessageBoxO,  GlobalAllocQ,  and  Get- 
FreeSpaceO, is  not  copied  into  eadi  pro- 
gram that  uses  it.  These  functions  ane  not 
part  of  the  famous  Windows  Software  De- 
vdopment  Kit  (SDK)  eidier.  Ralher,  tfie 
entire  Windows  API  is  located  right  inside 
every  copy  of  Windows  that  someone  buys 
off  the  ^If  at  his  kxal  retailer.  Even  the 
wvsprintfO  function  used  in  WINMEM  is 
located  inside  Windows.  A  Windows  pro- 
gram like  WINMEM  has  d^mmrc /infa  to 
all  this  code,  not  the  code  itself.  For  that 
reason,  the  executable  file  is  quite  small. 


;  HIM. BET  —  ganario  Ml 
niTYn  mroow 


•laeliid*  <>t«iib.h> 
•liKlud*  <stterg.l» 
,  lincludft  <,trinq.h> 

•include  <ctyp«.h> 
linclud«  <tiiM.h> 
linclud*  <doi.h> 
linclud*  "windows. h" 

/•  priBtf  to  ■  window 
iat  ■Hprliit(<  Our 


natie  eNw  •(U24]i 


COMPLETE  LISTING 


rotura  IMS} 

I 

/•  return  naM  of  currant  Windows  aoda  •/ 

char  far  •win_iaod«(void) 
I 

nnalanad  loog  (la«a  •  e*twiaria«a()l 


raturn  (flags  4  I 

flags  >  WF  

dafault"'/ 


1  ■Inhancad- 
■standard* 
-Raal-)  ; 


) 

tnt 
< 


PASCAL  HinMain(KAin>UI  hinstanca,  raiidLZ  hpravlnatanca, 

L.PSTR  IpszCndLina.  int  ncadshow) 


unsigned  long  blkain 
unsigned  long  t 
tiae  t  CI,  t2; 
oluu'~tax  'tfi 


121,  «  ULt 


am  mil  •  ■! 
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/•  )3k  par  Mock  •/ 


•/ 


II 
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» 
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/•  display  rasBlw  •/ 

'  VauSi 
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Some  da^  you  have 
all  ihe  time  in  tiie  world 


When  the  pressure  is  on, pour 
on  the  speed.  With  Hewlett- 
Packard's  new  LaserJet  IlISi 
printer.  A  powerhouse  that 
delivers  at  a  throughput  speed 
of  17  pages  per  minute. 

With  the  LaserJet  IlISi,  you're 
up  to  speed  the  moment  you 
give  the  "print"  command.  HP's 
RISC-based  formatter  and  the 
PCL5  printer  language,  with 
vector  graphics  and  on-the-fly 
typeface  scaling,  yield  fast 


results.  This  printer  also  rep- 
resents a  new  standard  for  I/O 
performance  with  optional 
Network  Printer  Interface  cards 
for  either  Ethernet  or  Tbken  Ring. 

The  LaserJet  IlISi  is  specifically 
designed  for  shared-use  environ- 
ments. Its  high-volume  paper 
handling  features  include  two 
500 -sheet  input  trays  and  a 
monthly  duty  cycle  of  50,000 
pages.  HP  offers  software- 
selectable  language  switching 


between  PCL5  and  optional 
Adobe*  PostScript?  For  added 
versatility,  your  options  include 
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And  some  da^^  you  need 
the  new  17ppm  LaserJet  inSi. 


an  envelope  feeder  and  two- 
sided  printing. 

Beyond  speed  and  efficiency, 
the  LaserJet  IlISi  delivers  the 
sharpest  300  dpi  print  quality 
yet.  In  fact,  HP's  revolutionary 
combination  of  Resolution 
Enhancement  technology  and 
new  microfine  toner  challenges 
the  print  quality  of  many  600 
dpi  printers. 

The  price  of  the  new  LaserJet 


IlISi,  just  $5,495,*  is  as  impressive 
as  the  work  load  it  handles.  1^) 
order  Hewlett-Packard  prod- 
ucts, please  call  your  Intelligent 
Electronics  sales  representative. 


HEWLETT 
PACKARD 


"SEE  US  AT  COMDEX  BOOTH  #1252" 

aRCLE  218  ON  READER  SERVICE  CARD 


•Suiw-sted  U..S.  ILsl  price,  t:  19H1  Hewlcrtt-Parkard  Company  PE121()1 


Lab  Notes 


THE  INTEL  MODES 

The  reason  WINMEM  behaves  sensibly  in 
Standard  mode  and  spectacularly  in  En- 
hanced mode  (while  barely  limping  along 
in  Real  mode)  is  that  in  Standard  and  En- 
hanced modes  Windows  programs  now 
run  in  yet  another  mode:  the  protected 
mode  of  the  Intel  80286,  80386,  and 
80486  microprocessors. 

Just  as  Windows  itself  has  too  many 
modes,  so  also  does  the  Intel  80.v86  micro- 
processor family.  The  80286,  80386,  and 
80486  microprocessors  have  a  compatibil- 
ity mode  in  which  these  advanced  CPUs 
essentially  pretend  to  be  old  8088s — the 
processors  used  in  the  original  IBM  PC 
and  PC-XT.  Because  the  addresses  that  a 
program  uses  for  its  code  and  data  in  this 
compatibility  mode  have  a  direct  corre- 


Figure  4:  WINMEM  njnning  under 
Windows  3.0  Real  mode  (WIN  R) 
shows  even  less  memory  than  is 
available  to  a  regular  DOS 
application. 
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spondence  to  the  real,  genuine  addresses 
that  are  put  out  on  the  system  bus,  it  is 
called  real  mode. 

Most  DOS  machines  today — even  the 
most  powerful  80486s — are  normally  run 
in  this  old-fashioned,  8088-compatible 
mode.  When  used  this  way,  the  machines 
are  essentially  fast  XTs.  Because  the  8088 
could  address  only  1MB  of  memory,  an 
80286,  80386,  or  80486  running  in  real 
mode  can  also  address  only  1MB — no 
matter  how  much  memory  is  installed  in 


the  machine.  Real  mode  operation  is  what 
accounts  for  a  DOS  machine's  remarkable 
ability  to  ignore  all  the  extra  memory 
you've  installed. 

Indeed,  because  DOS  reserves  certain 
ranges  within  this  1MB  address  space  for 
video  display  memory  and  other  important 
functions,  a  program  running  in  real  mode 
DOS  actually  has  less  than  a  megabyte 
available  for  programs'  use:  a  maximum 
of  640K,  to  be  exact.  Now  we  know  who 
the  culprit  is;  real-mode  operation  under 
DOS  is  what  produces  the  640K  barrier. 

The  true  native  modes  of  the  80286 
(and  higher)  CPUs  are  called  protected. 
Here  the  processors  no  longer  behave  like 
fast  8088s,  and  programs  do  not  use  abso- 
lute (real)  memory  addresses.  Instead,  in 
protected  mode,  programs  access  memory 
indirectly,  through  descriptor  tables  that 
are  maintained  by  a  protected-mode  oper- 
ating environment  such  as  Windows. 

The  system  is  "protected"  in  the  sense 
that  the  processor  uses  the  descriptor  tables 
to  validate  a  program's 
memory  accesses.  While 
memory  access  is  less  di- 
rect than  in  real  mode, 
the  indirection  is  largely 
invisible  to  programs, 
and  much  more  memory 
can  be  allocated.  The 
1MB  limitation  of  real 
mode,  and  the  resulting 
640K  limitation  of  DOS, 
simply  disappear. 

The  use  of  protected 
mode  in  Standard  and 
Enhanced  modes  is  the 
most  exciting  advance  of 
W  indoww  .VO.  Making  Windows  a  protect- 
ed -mode  DOS  extender  has  finally  solved 
the  problem  ot  living  with  DOS  on  80286, 
803X6.  and  S0486  machines.  These  ma- 
chines are  just  too  powerful  for  the  old  o|>- 
erating  system;  without  protected-mode 
software  such  as  Windows  3.0,  a  lot  of  that 
power  g(x;s  to  waste. 

But  since  protected  mode  is  the  native 
mode  of  the  80286,  80386,  and  80486, 
why  did  it  require  three  versions  of  Win- 
dows to  take  this  seemingly  obvious  step? 

The  reason  is  simple:  compatibility. 
The  moment  a  program  moves  into  pro- 
tected mode,  it  gives  up  the  ability  to  run 
on  IBM  PCs  and  XTs,  and  there  are  still  a 
lot  of  those  machines  around.  Only  recent- 
ly has  Microsoft  decided  it  could  junk 
8088  compatibility  in  new  Windows  pro- 
grams. Even  so,  Microsoft  hedged  its 
bets — and  generated  tremendous  confu- 


sion— by  keeping  a  Windows  mode  that 
uses  the  processor's  real  mode. 

Windows  Real  mode  will  probably  die 
of  disuse.  And  except  for  this  remnant, 
Windows  programs  now  run  in  protected 
mode.  We  need  to  be  more  specific  here, 
however,  for  the  Intel  processors  have  sev- 
eral different  protected  modes: 

■  16-bit  protected  mode  was  introduced 
on  the  80286;  it  is  also  available  on  the 
80386  and  80486.  As  with  real  mode.  16 
bits  (2  bytes)  determine  the  maximum  size 
of  a  segment:  2'*,  or  64K.  Unlike  real 
mode,  a  16-bit  protected-mode  program 
can  hypothetically  allocate  16,384  such 
segments:  IK  megabytes.  In  Standard 
mode,  Windows  programs  run  in  16-bit 
protected  mode,  and  so  does  Windows  it- 
self. 

■  32-bit  protected  mode  was  introduced 
on  the  80386;  it  is  also  available  on  the 
80486.  Here,  programs  use  the  full  32-bit 
(4-byte)  registers  of  the  processor.  The 
number  of  bits  still  determines  the  maxi- 
mum size  of  a  segment,  which  now  rises  to 
2^^,  or  4  gigabytes.  Since  this  is  the  poten- 
tial size  of  one  segment,  programs  need 
just  one  segment,  which  is  effectively  like 
not  having  to  bother  with  segments  at  all. 
This  is  sometimes  called  the  flat  model. 

In  Enhanced  mode,  portions  of  Win- 
dows programs  can  run  in  32-bit  protected 
mode,  using  the  WINMEM32  dynamic 
link  library  (DLL).  Unfortunately,  howev- 
er, WINMEM32.DLL  appears  to  be  too 
difficult  for  ordinary  mortals  to  use.  In  En- 
hanced mode,  portions  of  Windows  itself 
do  run  in  32-bit  protected  mode.  The  so- 
called  virtual  device  drivers  (VxDs)  used 
in  Enhanced  mode  are  flat-model  32-bit 
programs.  (Unlike  other  device  drivers, 
which  exist  largely  to  implement  Windows 
device  independence,  VxDs  exist  to  serial- 
ize access  to  devices  from  multiple  virtual 
machines.  They  give  each  virtual  machine 
the  illusion  that  it  has  its  own  keyboard, 
coprocessor,  DMA  device,  and  so  forth.) 

■  Finally,  Virtual  86  (V86)  mode  was 
also  intixxluced  on  the  80386;  it's  also 
available  on  the  80486.  V86  mode  is  es- 
sentially a  1MB  protected  mode.  A  pro- 
gram running  in  V86  mode  thinks  it  is  run- 
ning in  real  mode;  in  fact,  it  is  running 
under  the  control  of  a  V86  Control  pro- 
gram. 

In  Enhanced  mode.  DOS  programs  are 
in  fact  running  in  V86  mode;  WiruJows  3.0 
in  Enhanced  mode  is  a  V86  Control  pro- 
gram (so  are  expanded  memory  managers 
such  as  QEMM-386  and  386MAX).  In  En- 
hanced mode,  DOS  programs  can  use  the 
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DOS  Protected  Mode  Interface  (DPMI)  to 
switch  into  either  1 6-bit  or  32-bit  protected 
mode;  we  will  examine  this  capability  in 
detail  later. 

Unfortunately.  DOS  programs  cannot 
access  DPMI  in  Standard  mode.  They  can 
use  any  DOS  extender,  however,  even  one 
that's  not  DPMI  compatible,  so  long  as  it  is 
compatible  with  XMS  (the  XMS  Memory 
settings  in  a  Windows  .PIF  file  would  need 
to  be  changed  to  provide  the  DOS  extender 
with  XMS  extended  memory).  Examples 
are  DOS  extenders  from  Phar  Lap,  Ration- 
al Systems,  and  Ergo  Computing.  Regret- 
tably, many  DOS-extended  applications 
cannot  yet  run  in  Enhanced  mode  (see  the 
sidebar  "The  VCPI  Backlog"). 

EXAMINING  WINMEM 

After  this  whirlwind  tour  of  the  Intel 
modes,  it's  time  to  put  on  our  program- 
mer's hats  once  more  and  take  a  closer 
look  at  the  WINMEM  program  and  its  be- 
havior in  the  three  Windows  modes. 

Referring  to  Figure  3  again,  WINMEM 
uses  the  C  dereferencing  operators  *fp 
and  fp(  ]  to  prove  that  it  has  a  genuine 
pointer  that  holds  a  directly  usable  address 
to  genuine,  directly  accessible  memory. 
After  all,  we  must  run  the  same  copy  of 
WINMEM.EXE  in  Enhanced  mode  as  in 
Real  mode.  The  fact  that  in  Enhanced 
mode  we  will  be  using  virtual  memory 
(that  is,  phony  memory  located  on  a  hard 
disk)  is  completely  invisible  to  the  pro- 
gram. In  all  three  modes  the  address  re- 
turned by  the  Windows  GlobalLockO 
function  is  always  an  Intel  segmenf.offset 
pointer,  just  waiting  to  be  peeked  or  poked 
(read  or  written). 

However,  the  xxxx  portion  of  an 
xcar.  vvyy  pointer  has  a  different  meaning 
in  protected  mode  than  it  does  in  real 
mode.  And  herein  lies  the  key  to  under- 
standing why  protected  mcxle  offers  a  larg- 
er amount  of  memory  than  real  mode. 

Look  again  at  Figures  4,5,  and  6.  In  ad- 
dition to  displaying  how  much  memory  it 
allocated,  WINMEM  also  prints  out  the 
address  of  the  last  block  of  memor>'  it  as- 
signed. In  Real  mode.  WINMEM  displays 
the  address  91I3:(XX)0.  In  Standard  and 
Enhanced  modes,  it  displays  addresses 
like  1065:0000  or  0DA5:0000. 

The  value  9113  is  a  typical  segment 
paragraph  address  for  a  real-mode  pro- 
gram. It  points  to  absolute  memory  loca- 


tion 91130h.  In  real  mode,  many  other 
segment:offset  combinations  (such  as 
91 10:0030  or  9100:0130)  point  to  the  ex- 
act same  kKation.  To  turn  an  xctr.  vvvy 
real-mode  pointer  into  an  absolute  memo- 
ry location,  the  processor  merely  multi- 
plies xxxx  by  1 6  and  then  adds  it  t<i  the 
part.  There  are  2'*,  or 
65,536  (64K),  different 
values  for  xxxx;  multi- 
plying this  by  16  yields 
1,048,576— that  is, 
1MB.  Because  of  the 
way  pointers  are  inter- 
preted by  the  processor 
in  real  mode,  you  can 
only  access  1MB  of 
memory — even  if  you 
have  2MB,  7MB,  or 
lOMB  installed. 

While  real  mode  ob- 
viously gives  your  ma- 
chine a  bad  case  of  tunnel 
vision,  it  does  have  the  advaiuai;c  ol  mak- 
ing direct  access  to  absolute  memory  loca- 
tions extremely  simple.  If  you  want  to  ac- 
cess address  400h,  any  number  of  pointers 
will  do.  including  0000:0400  and 
0040:0000. 

Now  look  at  the  values  shown  lor  pro- 
tected mode:  1065:0000  and  ()DA5:0000. 
Recall  that  these  were  the  xxxx  portion  of  a 
typical  xv.ur.  vvjy  fwinter  returned  from 
GlobalLockO  in  Windows  Standard  and 
Enhanced  modes.  If  these  worked  like  real 
mode  addresses,  they  would  be  pointing  to 
absolute  memory  locations  10650h  and 
0DA50h — way  too  low  in  memory  for 
Windows  to  be  allocating!  The  first  time 
PC  programmers  see  such  numbers  in  a 
pointer,  they  are  often  convinced  that 
something  is  wrong:  These  can't  be  valid 
addresses  for  GlobalLock( )  or  mallocO  to 
be  returning. 

Welcome  to  protected  mode!  In  pro- 
tected mode,  the  xxxx  portion  of  an 
xcct. yy yy  pointer  is  called  a  selector,  not  a 
segment.  Moreover,  it  has  no  relation 
whatsoever  to  an  absolute  memory  loca- 
tion. What  then  does  a  protected-mode  ad- 
dress correspond  to?  If  WINMEM  is  pok- 
ing *fp  =  'x'  and  the  value  of  fp  is 
0DA5:(XX)0,  what  does  this  mean  in  terms 
of  absolute,  physical  memory  location? 
And  how  is  all  this  related  to  the  fact  that 
when  our  program  gets  these  funny  point- 
ers it  also  seems  able  to  allocate  a  lot  more 
memory?  After  all,  this  is  what  makes  any 
of  this  important  in  the  first  place. 

A  protected-mode  selector  {the  xxxx 
portion  of  an  xxxx.yyyy  address  that  a  pro- 


tected-mode program  peeks,  pokes,  or  ex- 
ecutes) is  an  index  into  a  table  of  descrip- 
tors. A  descriptor  contains  the  base 
address,  size,  and  access  rights  of  a  block 
of  memory.  Every  time  a  program  uses 
one  of  the  CS,  DS,  ES,  or  SS  segment  reg- 
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Figure  5:  WINMEM  running  under 
Windows  3.0  Standard  mode  (WIN 
/S)  reflects  the  actual  2MB  memory 
Installed  in  the  machine. 


isters,  the  processor  uses  the  information 
from  the  descriptor  to  carry  out  (or  forbid) 
the  actual  memory  access. 

The  preceding  paragraph  contains 
about  half  a  dozen  oversimplifications,  but 
as  a  basic  description  of  protected  mode  in 
the  80a 86  family,  it  will  do.  The  key  point 
is  that  the 

absolute  memory  location  ; 
"  (segment  *  16 )  +  off 

formula  of  real  mode  has  been  replaced  in 
protected  mode  by  what  is  basically  a 

absolute  memory  location 
■  de8criptortable[selector] .base 
+  offset 

formula. 

That  explains  why  we  can  potentially 
allocate  a  lot  more  memory  in  protected 
mode.  We're  constrained  only  by  the  num- 
ber of  potential  descriptors  multiplied  by 
the  maximum  size  a  descriptor  can  repre- 
sent, not  by  the  rigid  64K  multiplied  by  16 
rule  of  real-mode  addressing. 

This  brief  description  also  explains  why 
protected  mode  makes  life  much  easier  for 
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the  programmer  who  is  using  Windows 
memory  management  functions.  In  pro- 
tected mode,  the  base  address  for  the 
pointer  0DA5:0000  is  whatever  the  de- 
scriptor for  0DA5  says  it  is.  If  Windows 
needs  to  move  this  segment  around  in 
memory  (as  it  probably  did  when  we  were 
allocating  all  the  available  memory),  it  can 
update  the  descriptor,  and  WINMEM's  se- 
lector 0DA5  remains  unchanged.  With 
protected  mode,  all  of  Windows's  memory 
management  tricks  finally  become  in- 
visible to  Windows  programs.  The 
GMEM-MOVEABLE  flag  for  GlobalAl- 
loc()  and  the  GlobalLockO  function  are 
practically  meaningless  in  protected 
mode. 

Since  the  actual  layout  of  descriptors, 
descriptor  tables,  and  selectors  in  16-bit 
and  32-bit  protected  mode  has  been  widely 
published  in  many  other  sources,  I  will  not 
show  them  here.  If  you're  interested,  see 
Ray  Duncan  et  al. ,  Extending  DOS,  Read- 
ing, Mass.:  Addison- Wesley,  1990;  or  Ra- 
kesh  K.  Agarwal,  80x86  Architecture  and 
Programming,  Volume  II,  Architecture 
Reference,  Englewood  Chffs  N.J.:  Pren- 
tice Hall,  1991;  or  Jeff  Prosise,  "Segment- 
ed Memory,"  PC  Magazine,  March  26, 
1991,  pages  395  to  399. 

BREAKING  THE  BARRIER  WITH  DOS  APPS 

WINMEM  shows  why  writing  Windows 
3.0  programs  is  important:  Standard  and 
Enhanced  modes  give  you  a  lot  more 
memory.  Many  programmers  who  haven't 
the  sUghtest  interest  in  the  Windows  GUI 
will  probably  port  their  programs  to  Win- 
dows }\ist  to  be  able  to  break  the  640K  bar- 
rier. 

But  isn't  there  any  way  to  provide  this 
benefit  to  non-Windows  DOS  programs 
that  run  under  Windows!  Do  we  really 
have  to  buy  into  the  entire  Windows  world 
view,  just  to  get  more  memory? 

No,  we  don't.  Several  times  in  this  arti- 
cle, I've  mentioned  the  DOS  Protected 
Mode  Interface  (DPMI),  and  Ray  Duncan 
has  described  it  in  his  Power  Programming 
column  in  PC  Magazine's  February  1 2  and 
February  26,  1991,  issues.  I'll  concentrate 
here  on  showing  how  a  DOS  program  run- 
ning under  Windows  can  use  DPMI  to 
break  the  640K  barrier;  in  the  next  issue's 
Lab  Notes  we'll  see  how  Windows  pro- 
grams can  use  DPMI  to  compensate  for 
some  omissions  in  the  Windows  API. 


DPMIMEM.EXE  is  a  DOS  program 
that  uses  the  DPMI  server  in  Windows  En- 
hanced mode  to  switch  an  80386  or  80486 
processor  into  protected  mode.  While 
Windows  programs  can  use  DPMI  in  either 
Standard  or  Enhanced  mode,  DOS  pro- 
grams (at  least  in  Windows  3.0)  can  use 
DPMI  only  in  Enhanced  mode.  If  it's  run 
in  Real  or  Standard  mode,  or  if  run  outside 
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Running  in  bnhanced  mode 
^364096  byteii  ovjiilnble 
851 934  byre*  In  largest  block 
AllocBled  308013?  bylei  In  1  second! 
Sample  poinler:  0OAS:0000 


Figure  6:  WINMEM  running  under 
Windows  3.0  386  Enhanced  mode 
(WIN  '3)  provides  additional  virtual 
memory  by  making  use  of  the  PC's 
hard  disk. 


Windows,  DPMIMEM  displays  an  error 
message.  But  in  Enhanced  mode  DP- 
MIMEM— which  begins  life  as  a  normal 
DOS  program — responds  like  this: 

DS-1321  CS-11D3  in  real  mode 
DS-008D  CS'e095  in  protected  mode 
Allocated  1280000  bytes  In  3 
••conda 

I'll  discuss  the  first  two  lines  of  this  out- 
put in  a  moment.  For  now,  the  point  to 
note  is  the  last  line:  A  regular  DOS  pro- 
gram, compiled  with  Microsoft  C  or  Turbo 
C,  has  allocated  1.2MB  of  memory — 
more  than  twice  as  much  as  the  MEM  pro- 
gram. True,  we've  had  to  run  the  program 
under  Windows  Enhanced  mode  to  access 
this  memory,  but  DPMIMEM  is  not  itself 
a  Windows  program. 

As  with  our  previous  MEM  and  WIN- 
MEM example  programs,  the  memory  al- 
located by  DPMIMEM  is  directly  accessi- 
ble. In  contrast  to  the  bank-switched 
memory  provided  by  the  Expanded  Mem- 
ory Specification  (EMS),  all  allocated 


memory  is  accessible,  at  any  time,  to  a 
program  that  uses  DPMI.  Likewise,  in 
contrast  to  the  Extended  Memory  Specifi- 
cation (XMS),  memory  above  the  1MB 
line  is  just  as  useful  as  memory  allocated 
from  conventional  memory:  DPMIMEM 
does  not  need  to  copy  this  memory  any- 
where in  order  to  use  it.  The  big  difference 
between  allocating  memory  in  protected 
mode  and  using  workaround  approaches 
such  as  EMS  and  XMS  is 
that  in  protected  mode, 
all  memory  is  equally  ac- 
cessible. With  DPMI, 
the  distinctions  between 
conventional,  extended, 
and  expanded  memory 
simply  disappears. 

Exactly  how  does  a 
DOS  program  use  DPMI 
to  break  the  640K  barri- 
er? Programmers  will  be 
particularly  interested  in 
the  DPMIMEM. C  list- 
ing that  is  shown  in  Fig- 
ure  7.  After  compiling 
with  Microsoft  C  or  Turbo  C,  DPMIMEM 
can  be  run  under  Windows.  The  DPMI 
server  in  Windows  Enhanced  mode  sup- 
ports both  1 6-bit  and  32-bit  protected- 
mode  DOS  applications.  The  DPMI- 
MEM.C  program  is  16-bit. 

DPMIMEM. C  starts  off  by  invoking  a 
function  called  dpmi_init(),  which  deter- 
mines whether  DPMI  services  are  avail- 
able. If  they  are,  it  uses  them  to  switch  into 
protected  mode. 

As  seen  in  dpmLinitO,  a  program  that 
wants  to  use  DPMI  begins  by  invoking 
INT  2Fh  AX=1687h.  If  DPMI  is  avail- 
able, this  function  retums  several  pieces  of 
information,  including  the  address  of  the 
DPMI  Real  to  Protected  Mode  Switch  En- 
try Point  function.  By  then  calling  this 
function,  the  program  is  switched  into  pro- 
tected nKxle. 

This  is  magic.  In  DPMIMEM,  we  dis- 
play the  values  of  the  DS  and  CS  registers 
before  and  after  calling  the  DPMI  mode- 
switch  function.  Before  calling  the  mode- 
switch  function,  DPMIMEM  is  running  in 
real  mode,  and  DS  and  CS  hold  values 
such  as  1321h  and  1  lD3h.  When  the 
mode-switch  function  retums,  DS  and  CS 
have  suddenly  been  changed  to  protected- 
mode  selector  values  such  as  008Dh  and 
0095h.  The  program's  segment  registers 
all  change  in  midstream! 

The  C  mode-switch  code  in  dpmi_init() 
makes  heavy  use  of  in-line  assembler  and 
looks  like  this: 


JUNE  11. 1991    PC  MAGAZINE  Bigl 


Lab  Notes 


DPMIMEM.C 


DrMIKEH.C  —  MaenstratCB  DPNZ  and  WiDdowi  3.§  D06  •xtvndvr 


CO^flPLETE  LISTING 


Nicroaoft  Ct  cl  -as 
Turbo  Ct         tec  dpwi— gi.c 


Copyright  (c)  1991  tiff  Cowunloatiow  Co. 
PC  lUgaiiM  •  Andrew  schulBan;^ 


(•11. 


'/ 

il(d«(  _T01<»0C 
lpra9M  Lnlin* 
IdafiM 

IdcCin*    <lo>  alli 
•*!•« 

td*fin*  n_r7(»9,  of>i  \ 

((void~f«r  •)  (((unsi9n*d  long)  <>*gt  «  16)  |  (ofanf 
t«ndi< 

llnclud*  <>tdllb.h> 
linclud*  <atdarg.h> 
llnclud*  <stdlo.h> 
•Include  <tijM.h> 
tlnelud*  <doB.h> 

typ«d«l  •nun  (  rKLSZ,   TRUt  )   BOOL;  ^  ;  -.■ 

/•  Call  MS-DOS  T«rKln«t«  rrocua  ulth  IMtum  cod*  functiof  ^     .  ' 

(XHT  21h  JU<-4Ch),  In  *lth*r  e**1  oi  prot*ct*d  md*  •/  ^^J)k^ic'7^^.i  i:H 
void  doa_*xlt(un*i9n*d  *rr)  '  s'l 

{  ~  •  1?  fV'W 

••a  HOT  >1,  mzi  £i'f  Viy.'^':  '.^'ftl^-h 

mao  th.  4cb  >  -'J 

int  21h 

)  "  

/•  Call  Hindowa  K*l*a**  TiM-*llc*  function  (IRT  2rh  Mi-lC«fh)  •/ 

void  win_yi*ld(void| 

( 


'  ''-^  '//-'il  ^^  lj  Bna  la  pnaant 


_aaa  nov  ax,  16B0h 
aaa  int  2rh 


) 


/•  Call  tlio  Windows  Enhancod  Hod*  Install  Chock  funetion 

<2irT  3rh  AX*i6ffh>  •/ 
BOOL  win_3«nh{vold)  <v«f'-Sfc^^  A*"-^  ^Ji*--  TV 


} 


unsignod  char  vors; 
_aaB  Bov  ax,  16i0h 
~«Bii  int  2Fh 
_ata  BOV  vors,  al 
roturn  (vora  kt  (i  (vara 


vors  —  111  w»r»  fxFFM)} 


void  fail(char  *a)  (  puts(a)j  doa  axitcl);  ) 

/•  Call  th«  DPKZ  Mode  Dotoction  function  (ZHT  2Tb  AX-168£h)  to 
•«•  if  w«  ar«  **lr*«dy*  runnlDg  in  protect*^  podf  ludsr  DffMX  */ 

BOOL  dpaii_proaant{void)  il  '*;.  .  2,' 


unaignad  ax; 

asu  BOV  ax,  ICBSb 
%•«  int  2rft 
~asB  BOV  _«x,  ax 
raturn  <  i  _*Jt)  j 


/*  call  tha  DPMI  function  for  Obtaining  tha  Itaal  to  Protactad  ' 
Moda  switch  Entry  Point  UI*T  3Ph  AX-16«7h),  to  datanan*  if 
DPHi  la  available  and,  if  so,  awitch  into  protected  aiod*  by 
calling  the  Switch  Entry  Point  •/ 

BOOL  d{MBl  init(veid) 

( 

unsigned  rda,  res;  -A-'  '-• 

void  (far  «d[NBi)(};  • 
unsigned  hostdata_sog,  hostdata_para,  dpmi  flags} 

//  test  for  DPMI  presenoa'.'tf 


_asn  nov  ax,  16t7h 
~aan  lot  2Fh 


asm  and  ax.  ax 
asK  jns  nodptii 
asm  nov  dpmi  flags,  bat 

asm  nov  host3ata_para,  si     //  paras  for  DPMI  boat  private  data 
asm  nov  dpmi,  di 

'asm  nov  dpmi4-2,  es  //  OtNI  protected-aod*  awitch  entry  point 

asm  jmp  short  gotdpaii  ' 

return  FALSE:  "  '  '    '  -  ^  "  "  .  _ 

gotdpmi : 

if  (  dos_allocmen(hoBtdata^ara,  thostdata 
?ail(-can't  allocate  iwaory-li  ~ 


dpmi^flaga  ft*  ~1; 

da 


l€-bit  protected-aiode  program  •/ 


_asm  nov  rds 
_asm  nov  res,  cs 
printf  { ■'DS-%B4X  cs-%f4x  in  real 

/•  enter  protected  mode  */ 
_asn  nov  ax,  hostdata__B«f , 
_a«m  nov  es,      "  "  ^  "■ 

asm  nov  ax, 

T'dpml ) o ; 

/•  now  in  protected 
_asm  nov  rds,  ds 
~asm  nov  res,  cs 

printf <-D8"%t4x  cs-»«4X  in  protected  aodeSn* 

return  TROE; 


cde,  rcs); 


/•  call  the  MS-DOS  Allocate  Memory  Block  function  (INT  21h  AH>-48h|, 
via  the  compiler's  library  function.  Tbe  windows  DOS  extender 
provides  IMT  31h  AH>48h  in  protected  mod$p'..-^- u 

void  far  'my  malloc(unBigned  bytes)  ^ 

{ 

unsigned  seg; 
return  (  dos  slloci 


tdefine  site 

nain( ) 

unsigned  long  b| 
char  far  *fp; 
tiiM_t  tl,  t2 

if  (I  dpai_preBenti ) ) 
if  (I  dpDi_init<)) 

fail  ( "This  program  reqalr«||^ 

/•  now  in  protected  mode  •/ 

if  (I  win__3«nh<)) 

putsCKunning  under  DPMI,  but  not  under  windows  3.x  enbanced  i 


/•  allocation  loop  •/  4f\viSfe^'>j 
tin*|itl): 

whil*  (fp  •  ny  ■ialloc((ini 

(  ~  '^f 

•»p  -  'X'! 

<p|siZE-l|  -  'y ; 
iV     byt*a  siiZ) 
...        ■ win  yi*ld(  I ) 

y  ^,      ....  -ij^t^ 

.1 

printf  cMlocatod  «lu  bytaa  in  «la  a*eenda\B 

printf  ( ~Pr**a  EflTEfi  to  r*l*aa*  miaory . . .  *  >  i 
fCluB)i(atdout|; 

g*tchai( )  I  ,  I  ^1        -  . 

^     do._.xit(i»e^-;.V!f-^v  i.4!-,AS:'J..^ 


Figure  7:  By  switching  into  protected  mode  and  taking  advantage  of  ttie  DPMI  server  within  Windows  3.0,  DOS  programs  can  txeak  the  640K  banier. 


void  ( far  •dpmi ) ( ) ; 
aim  mov  ax,  1687h 
asm  int  2Fh 
//  ... 

asm  mov  dpmi,  di 
asm  mov  dpmi'*'2 ,  es 
//  ... 
(•dpmi)(); 

//  now  in  protected  model 

Once  in  protected  mode,  the  program 
can  either  use  other  DPMI  services  (which 


are  provided  via  interrupt  3 1  h)  or  it  can  use 
the  services  of  a  DOS  extender.  A  DOS 
extender  is  a  program  that  makes  the  DOS 
interrupt  21  h  and  the  BIOS  (interrupt  lOh, 
and  so  on)  services  available  in  protected 
mode.  One  of  the  primary  architectural 
features  of  Windows  Standard  and  386  En- 
hanced modes  is  that  they  are  built  around 
DOS  extenders.  In  386  Enhanced  mode, 
this  DOS  extender  can  also  be  used  by 
non-Windows  applications. 

After  switching  into  protected  mode  in 


DPMIMEM.C,  we  use  the  Windows  DOS 
extender  to  allocate  memory.  This  is  ac- 
complished simply  by  calling  the  MS- 
DOS  Allocate  Memory  Block  function 
(INT  21h  AX=48h).  Whereas  this  func- 
tion can  never  provide  more  than  640K  in 
real-mode  DOS,  when  a  DOS  extender  of- 
fers a  protected-mode  function  with  this 
same  interface,  it  provides  potential  entree 
to  many  megabytes  of  memory. 

Because  a  bOS  extender  provides  INT 
21h  AX=48h  in  protected  mode,  we  can 
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to  Our  Systems! 

WinEngines'^'^  from  LaserMaster'^'  are  the  only  computers 
engineered  for  optimal  Windows  performance.  Most 
computers  don't  have  the  memory,  graphics  capability,  or 
sheer  computing  muscle  to  tackle  the  demands  of 
Windows  3.0.  WinEngines  are  built  and  integrated  from 
the  highest  quality  components  available  — by  a  team  of 
professionals  who  understand  the  latest  state-of-the-art 
hardware  and  software  issues.  We  test  and  burn-in  your 
WinEngine,  then  install  MS-DOS,  Windows  and  Adobe 
Type  Manager®,  plus  any  other  software  you  choose  from 
our  list  of  Windows  favorites.  Our  technical  support 
covers  all  your  integrated  hardware  and  software 
questions— all  on  the  same  toll-free  line.  Take  advantage 
of  our  years  of  Windows  experience  with  a  WinEngine 
computer  and  high-resolution  laser  printer— engineered 
and  optimized  for  your  power-computing  needs.  The  only 
complete  systems  available  to  you  direct  from  the  manu- 
facturer. LaserMaster  Systems  Division:  The  Windows 
Experts.  Call  today:  1-800-FASTWIN 


B  PERFORMANCE! 


4  MB  On-Board  RAM 
Fast  40  MB  IDE  Hard  Drive 
3.5"  High  Density  Floppy 
1  MB  Super-VGA  Display  Card 
14"  Flat  Mono-VGA  Monitor 
101  Keyboard  &  Mouse 
MS-DOS,  Windovw  3.0,  and  Adobe 
Type  Manager  with  Plus  Pack 

76  MHz  Only  $1,995 

20  MHz  Only  $2,295  (64k  Cache) 

BaxStathn  400  configuration  shown 
above  built  from  the  WinEngine  SX-20.  Call 
for  configuration  and  pricing  information. 


4  MB  On-Board  RAM 
64K  Cache 

Fast  40  MB  IDE  Hard  Drive 
3.5"  High  Density  Floppy 
1  MB  Super-VGA  Display  Card 
14"  Flat  Mono-VGA  Monitor 
101  Keyboard  &  Mouse 
MS-DOS,  Windows  3.0,  and  Adobe 
Type  Manager  with  Plus  Pack 

25  MHz  Only  $2,795 

33  MHz  Only  $2,995 

BaseStation  1000  configuration  shown 
above  built  from  the  WinEngine  386.  Call 
for  configuration  arxJ  pridng  infomnation. 


8MB  On-Board  RAM 
8K  Internal,  128K  Secondary  Cache 
Fast  100  MB  IDE  Hard  Drive 
3.5"  High  Density  Floppy 
1  MB  Super-VGA  Display  Card 
14"  Super-VGA  Monitor 
101  Keyboard  &  Mouse 
MS-DOS,  Windows  3.0,  and  Adobe 
Type  Manager  with  Plus  Pack 


Only  $4,995 


BaseStation  1200  configuration  sfmwn 
above  built  from  the  WinEngine  486.  Call 
for  configuration  artd  pridng  information. 


Call  1-800-FASTWIN 


/ILm  f LaserMaster" 

^^^a^^^    SYSTEMS  DIVISION 


LaserMaster  Corporation 
6900  Sttady  Oak  Road 
Eden  Prairie.  UN  55344 

Phone:  1-800- 327-8946 

FAX:  612-941-5116 


rvic:3-irs.i  = 


C  1991  lAStrl^aster  Corporation.  The  LM  Logo  is  a  r«9tst«r«d  tr^demartc  and  L«s«rM«ster  and  WinEngine  are  trademarks  of  LaserMaster  Corporation.  Wirxdows  rs  a  trademark  of  Microsoft  Corporation. 
Adobe  Type  Manager  is  a  trademark  of  Adobe  Systems,  lr>c.  AH  otKer  product  ar>d  brand  names  are  trademarks  of  their  respective  companies.  Prices  ar>d  specificatior>s  subject  to  change  without  rratke. 
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INTRODUCING 

SQUEi 
EAFFORi 
GRAPH! 
CELERATi 
ATMAKE 
JNDOWS 
RERFtCTLY  CLE  A 


You  know  the  value  of  Windows  3-0.  But  Windows 
demands  more  performance  and  resolution  than  VGA 
provides.  Enter  Squeegee,  from  Spectragraphics. 
Squeegee  is  the  graphic  accelerator  designed  specifically  to 
make  Windows  all  it  can  be.  With  performance  up  to  15  times 
faster  than  super  VGA.  And  resolution  to  make  your  Windows 
sparkle  at  any  size.  All  at  a  price  that's  hard  to  pass  up  Add  one 

of  our  low-cost, 
high-resolution 
monitors  and 
the  advantages  of 
doing  Windows  with 
Squeegee  will  become 
[lerfectly  clear. 


Squeegee"forArbus-$595 
Squeegee"  for  MicroChannel*—  J695 
1024  X  768  resolution,  non-interlaced.  I6  colors 
256  color  versions  —  additional  $250 
High  performance  Windows  and  PM  ilri 
1  Year  Limited  Warranty 
Call  for  competilii  v  prices  on 
Ugb-performance  monilm 


30  day  no-risk  guarantee.  FREE  end-user  support  line. 


800-9599 9mfy 9 
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Sifueegee"  is  a  trMttmark  of  Spcctragniphics  Inc 
MicroChannel^  ts  a  tradetnark  of  the  IBM  CorporattoH- 
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Lab  Notes 


use  either  the  Microsoft  C  _dos_aIloc- 
memO  function  or  the  Turtx)  C  allocmemO 
function,  even  though  both  expect  to  call 
this  function  in  real  mode.  This  works  be- 
cause transparent  operaticm  of  DOS  and 
BIOS  functions  in  protected  nKxfe  is  the 
whole  goal  of  a  DOS  extender. 

It  is  important  to  note  two  other  func- 
tions called  in  DPMIMEM.C.  Even  before 
calling  dpmi-init(),  DPMIMEM  calls 
dpmi_present().  This  in  turn  calls  INT  2Fh 
AX=  1686h,  which  tells  us  whether  a  pro- 
gram is  already  running  in  protected  mode 
under  DPMI.  For  example,  dpmLpre- 
sentO  would  return  TRUE  if  called  ^m 
any  Windows  program  running  in  Standard 
or  Enhanced  mode.  The  call  is  included 
here  because  DPMIMEM  might  start  off 
as  a  protected-mode  rather  than  a  real- 
mode  program.  (I'll  discuss  this  in  more 
detail  later.) 

Inside  the  DPMIMEM  allocation  loop, 
we  call  win_yield(),  which  in  turn  invokes 
INT  2Fh  AX=  1680h.  Even  though  Win- 
dows Enhanced  mode  provides  preemp- 


tive multitasking  for  DOS  programs,  call- 
ing this  function  assists  the  Windows 
scheduler. 

All  these  interrupt  2Fh  calls  are  part  of  a 
programmatic  interface  that  Windows  pro- 
vides for  non-Windows  programs.  INT 
2Fh  AH=  16h  and  AH=  17h  are  used  for 
such  services  as  DPMI,  access  to  the  Win- 
dows clipboard,  access  to  the  Windows 
multitasking  scheduler,  and  so  on.  This  is 
a  whole  topic  in  itself,  and  will  perhaps  be 
taken  up  in  a  future  Lab  Notes. 

THE  PROBLEM  WITH  DPMIMEM 

Before  you  get  too  excited  about  DOS  pro- 
grams using  DPMI  to  break  the  640K  DOS 
barrier,  there  are  several  important  qualifi- 
cations to  note. 

First,  remember  that,  for  now  at  least, 
DPMIMEM  requires  Windows  Enhanced 
mode.  In  Standard  mode,  only  Windows 
programs  can  access  DPMI;  DOS  pro- 
grams can't.  The  reason  is  that  Standard 
mode  provides  the  INT  31h  calls  a  pro- 
gram can  use  once  it's  running  in  protected 
mode,  but  it  does  not  provide  the  INT  2Fh 
AX=  1687h  call  needed  to  switch  into  pro- 
tected mode  in  the  first  place. 

Windows  programs  can  make  INT  31h 


calls  and  make  use  of  the  Windows  DOS 
extender  because  these  programs  are  al- 
ready running  in  protected  mode,  so  they 
don't  need  to  call  the  DPMI  mode-switch 
function.  As  noted  earlier,  the  INT  2Fh 
AX=1686h  call  succeeds  when  called 
from  a  Windows  program  running  in  either 
Standard  or  Enhanced  mode,  indicating 
that  the  program  is  already  in  protected 
mode.  But  a  DOS  program  can't  switch 
into  protected  mode,  because  the  INT  2Fh 
AX=  1687h  call  isn't  provided. 

This  illustrates  the  hybrid  nature  of 
Windows  Standard  mode.  On  the  one 
hand,  Windows  programs  run  in  protected 
mode,  just  as  in  Windows  EnhaiKed  mode. 
On  the  other  hand,  just  as  in  Windows  Real 
mode,  EKDS  programs  in  Standard  mode 
do  not  get  special  services,  like  DPMI. 
Thus,  Standard  mode  is  really  two  differ- 
ent modes:  for  DOS  programs,  it  resem- 
bles Real  mode;  and  for  Windows  pro- 
grams, it  resembles  Enhanced  mode. 

Besides  its  restriction  to  Enhanced 
mode,  DPMIMEM  raises  a  number  of  oth- 
er problems.  First,  DPMIMEM  must  be 
compiled  with  C's  small  model.  Because 
calling  the  DPMI  mode-switch  func- 
tion— ( *dpmi )  ( )  in  Figure  7 — changes 


Give  Us  Youp  Toughest  Peripheral 
Sharing  Prohiem 

...or  your  simplest.'  .Master  Switch,  the  intelligent  data  switch  from  Rose  Electronics,  can  handle  it 
The  Master  Switch  series  Is  so  versatile  and  sophisticated  peripheral  sharing  becomes  easy. 


Anyone  who  appreciates  case-of-opcration  and 
technologically -advanced  capabilities  knows  the 
.Master  Switch  is  the  right  choice. ..for 
sharing  printers,  plotters,  modems,  and 
any  device  with  a  serial  or  parallel  port. 
Here's  whv: 


IX-signcd  and  manulacturcd  in  the  I  SA.  Field-pnnen 
in  thoiLsands  of  applications.  The  Master  -Switch 
aaswers  any  peripiieral  sharing  cliallenge.  Choose  the 
intelligent  data  switch  that  handles  your  most 
complex  needs,  yet  is  easy  to  set  up  and  operate... 
choose  .Master  Switch. 


Am'  combination  of  serial  or  parallel  ports 
Easy  selection  of  peripherals 
li5er<xpandable  memory  up  to  4  megabytes 
Simultaneous  access  to  all  devices 
Rated  fxsiest  sw  itch  by  K;  .Magazine 
.Advanced  features  include  job  queue,  pon 
contention,  data  collection,  job 

control  menu,  initialization  strings, 
pop-up  menus,  and  many  more 
•  Complete  technical  support; 
one-year  warranr\- 

The  Low-Cost  LAN  .Alternative 

Viiih  our  .MxsterNet  software,  the 
.Master  .Switch  pnnides  mam  convenient 
LAN  functions,  such  as  E-mail,  file  transfa, 
and  directorv  access. 


^VROSE 

XT<*^  ELECTRONICS 

(800)333-9343 

FAXn.^i  W-<Hm  •  ("131933-7673 
P.O  Box"(2^"l  •  Houston.  Texas  77274 

Call  for  cunipleie  information  and  our 
catalog  of  Sw  itching  and  Sharing  Solutions. 
Dealer  inquiries  welcome 


ORCLE  290  ON  REAI^  SERVICE  CARD 


Ci 


Lab  Notes 


the  program's  segment  registers  without 
warning,  library  functions  such  as  printf() 
will  work  only  if  they  don't  rely  on  seg- 
ment registers.  The  compiler's  small  mod- 
el is  the  only  venue  in  which  this  is  even 
possible.  There's  a  certain  irony  that  in  a 
program  designed  to  access  enormous 
amounts  of  memory,  we're  restricted  to 
the  small  model. 

If  DPMIMEM  is  compiled  with  any- 
thing other  than  small  model  (cl  -AS  in 
Microsoft  C,  and  tec  -ms  in  Turbo  C),  the 
program  will  generate  a  protection  viola- 
tion. Windows  then  displays  what  has  face- 
tiously been  called  its  "Pingramming  Ex- 
cellence Award" — a  dialog  box  with  a  big 
Stop  sign  and  the  warning,  "This  applica- 
tion has  violated  system  integrity  and  will 
be  terminated." 

Further — and  again  because  the  pro- 
gram's segment  registers  have  been  treated 
to  the  magic  mode  switch  of  the 
(  ♦dpmi  )  (  )  call — we  can't  use  Micro- 
soft's CodeView  or  Borland's  Turbo  De- 
bugger to  debug  DPMIMEM.  As  soon  as 
we  step  over  the  ( *dpini )  ( )  call,  the  de- 
bugger hangs.  Because  we're  running  in 
Windows  Enhanced  mode,  we  can  throw 
away  the  DOS  session  with  Set- 
tings/Terminate ...  and  start  again.  But 
while  the  ability  to  throw  away  a  crashed 
or  hung  DOS  session  is  a  wonderful  fea- 
ture of  Virtual  86  mode,  we  still  can't  use  a 
standard  DOS  debugger  on  DPMIMEM. 

There  are  still  more  problems  about 
DPMIMEM;  for  example,  hitting  Ctrl-C 
can  sometimes  cause  a  protection  viola- 
tion. 

Why  is  DPMIMEM  so  rough?  Why  are 
there  so  many  restrictions  on  using  DPMI? 
The  reason  is  that  DPMI  was  not  meant  for 
use  by  application  programs  such  as 
DPMIMEM,  but  rather  by  DOS  extenders 
like  Phar  Lap's  386  I  DOS-Extender  and 
286  I  DOS-Extender,  Rational  Systems' 
D0S/16M,  Ergo  Computing's  OS/286  and 
OS/386,  and  by  the  DOS  extender  in  Win- 
dows itself.  DPMI  is  an  extremely  low-lev- 
el interface  and  is  nothing  like  EMS  or 
XMS,  with  which  DOS  programmers  and 
users  are  familiar.  The  DPMI  design  com- 
mittee expected  that  the  services  of  DPMI 
"servers"  like  Windows  would  be  directly 
used  only  by  DOS  extenders,  which  would 
then  pass  a  higher  level  of  functionality 
along  to  application  programs. 

To  use  DPMI  without  all  these  restric- 
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tions,  you  need  a  DOS  extender  that  loads 
protected-mode  DOS  programs.  DPMI- 
MEM, by  contrast,  begins  as  a  real-mode 
program  and  then  switches  into  protected 
mode.  A  better  solution  would  be  to  create 
a  program  that  takes  on  all  the  hassles  of 
switching  modes,  have  this  program 
switch  into  protected  mode,  and  then  load 
other  programs.  The  other  programs 
would  then  start  off  in  protected  mode, 
making  life  much  simpler. 

For  example,  a  DPMI-compatible  DOS 
extender,  such  as  Phar  Lap's  286  IDOS- 
Extender  or  Rational  Systems  D0S/16M, 
will  afford  DPMIMEM  complete  use  of 
the  C  standard  library  in  any  memory  mod- 
el, will  allow  source-level  debugging,  and 


DPMI  is  an  extremely 
low-level  interface  and 
Is  nothing  like  EMS  or 
XMS  with  which  DOS 
programmers  and 
users  are  familiar. 


so  on.  To  prepare  DPMIMEM  to  use 
286  I  DOS-Extender,  you  use  the  Micro- 
soft C  -Lp  (link  protected)  switch  that's 
normally  used  for  building  OS/2  applica- 
tions. You  then  enter 

run286  dpmimsm 

As  a  DOS  extender,  RUN286  handles 
all  the  mode  switching.  Now  when  DPMI- 
MEM starts,  it  is  already  running  in  pro- 
tected mode,  so  the  call  to  dpmLpresent() 
in  DPMIMEM. C  succeeds.  Thus, 
dpmLinitO  is  not  called.  We  can  use  Mi- 
crosoft's protected-mode  CodeView  for 
source-level  debugging: 

el  -Lp  -li  dpmimem.e  -link 
•libp«.lib  , 

run286  \c600\binp\cvp  dpnlmem 

You  should  note  that  CVP  is  actually 
CodeView  for  OS/2,  but  RUN286  makes 
it  possible  to  run  this  as  well  as  many  other 
character-mode  OS/2  executables  under 
MS-DOS.  When  running  under  Windows 
in  Enhanced  mode,  it  uses  DPMI  services. 


The  ability  to  run  OS/2  executables  under 
DOS  is  a  perfect  example  of  DPMI's  po- 
tential. 

DPMI  will  largely  be  used  by  DOS  ex- 
tender vendors  to  build  products  like 
286  I  DOS-Extender.  But  clearly,  some 
developers  will  opt  to  use  DPMI  directly, 
particularly  in  programs  that  have  relative- 
ly small  amounts  of  source  code  but  also 
have  prodigious  memory  require- 
ments— at  least  when  the  necessity  to  run 
the  program  under  Windows  Enhanced 
mode  is  not  overly  restrictive. 

There's  an  additional  reason  for  devel- 
opers to  learn  about  DPMI.  We've  seen 
how  good  protected  mode  is  at  providing 
large  amounts  of  memory.  But  protected 
mode  also  has  its  dark  side.  As  I  discussed 
earlier,  in  protected-mode,  there  is  no  con- 
nection between  the  selectors  a  program 
manipulates  and  the  absolute  memory  lo- 
cations in  the  machine.  The  fact  of  the  mat- 
ter is,  however,  that  many  existing  PC  pro- 
grams rely  on  direct  manipulation  of 
memory  for  direct  screen  writes,  peeking 
the  BIOS  data  area,  accessing  undocu- 
mented DOS  data  structures,  manipulating 
memory-mapped  devices,  and  so  on.  This 
kind  of  manipulation  becomes  difficult  in 
protected  mode. 

This  presents  a  special  problem  for 
Windows  programs.  Because  Windows 
programs  now  use  protected  mode  in 
Standard  and  Enhanced  modes  (the  only 
genuinely  useful  Windows  modes),  these 
programs  run  into  a  major  obstacle  when 
they  want  to  directly  manipulate  absolute 
memory  locations.  Simply  trying  to  peek 
an  address — 0040:006C,  for  exam- 
ple— causes  an  immediate  protection  vio- 
lation. Even  the  enormous  Windows  API 
does  not  seem  to  include  any  functions  for 
accessing  absolute  memory  locations  from 
protected  mode.  That  means  there's  trou- 
ble ahead. 

In  the  next  issue,  I'll  show  you  how 
Windows  programs  can  use  DPMI  to  solve 
this  problem.  DPMI  will  provide  them 
with  complete  access  to  the  machine  in 
Standard  and  Enhanced  modes.  Thus 
DPMI,  originally  intended  for  use  by  a 
handful  of  vendors  in  constructing  DOS 
extenders,  will  end  up  being  useful  to  a 
much  wider  group  of  PC  programmers.  ■ 


Andrew  Schulman  is  an  engineer  and  writ- 
er at  Phar  Lap  Software,  in  Cambridge, 
Massachusetts.  Editor  of  the  recently  pub- 
lished Undocumented  DOS,  he  also  con- 
tributed to  Ray  Duncan's  book.  Extending 
DOS. 
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The  GSX-145 
Makes  Your  Forecasts 
Even  Brighter. 


Once  ^ain  Citizen  asserts  its  leadership  in  color  print  technology. 
Introducing  the  new  24-wire  wide  carriage  GSX- 145. 

Like  the  GSX-140,  the  print  quality  rivals  that  of  any  printer  in  its 
class,  while  its  six  resident  fonts  give  you  more  fle>dbility  to  design 
your  own  output 

Like  all  our  new  printers,  it's  equipped  with  our  exclusive  Color 
On  Command  "*  feature  which  gives  you  the  capability  of  installing 
dynamic  color  to  make  your  spread  sheets  color  efficient,  graphs  easier 
to  understand,  and  your  presentations  simply  brilliant 

Speaking  of  brilliant,  it  doesn't  take  a 
Phi  Beta  Kappa  to  operate  the  GSX-145. 
That's  because  the  Command-Vue^" 
control  panel  prompts  you  with 
plain  English  directions  on  it 
LCD  panel.  The  "Quick"  menu  Afi 
gives  instant  access  to  the 
printer  settings  most  often 
changed.  It  remembers  your 
four  favorite  software  pro- 
grams and  sets  them  up  just 


the  way  you  like  them,  every  time  you  use  them. 

Blending  192  cps,  logic  seeking,  bidirectional 
printing  and  high  speed  paper  feed  with  our  new 
sound  suppression  mechanism,  the  GSX-  l45's 
high  throughput  design  quietly  cranks  out  page 
after  page  faster  than  any  of  the  competition. 

What  more  could  you  ask  for  from  a  printer? 
How  about  peace  of  mind  in  the  form  of  a  24  - 
month  parts  and  labor  warranty 

Once  you've  U"ied  the  new 
GSX- 145,  it'll  be  easy  to  see  how  it  makes  your 
numbers  look  good.  This  time,  in  more  ways 
than  one.  For  the  dealer  near  you,  just 
adl  1-800-556-1234,  extension  34. 
,H  (in  California  1-800-441-2345, 

^      extension  34). 
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PC  Graphics  for  Ev^orte^ 
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Amazing  special  effects 

•  envelope  (warp)  text  and  graphics 

•  simulate  3D  with  perspective  function 

•  extrude  to  give  depth  to  text/graphics 

•  blend  between  sluipes  and/or  colors 

Incredible  type  control 

•  over  1 50  fiilly  scalable  outline  fonts 

•  see  exact  fonts  on-screen 

•  paragraph  and  multi-column  text 

•  import  ASCII  text  files 

•  fit  text  to  a  curve 

•  create  your  own  fonts  or  symbols 

Superb  value 

•  over  4000  symbols  and  dipart  images 

•  dotted  and  dashed  line  styles 

•  over  80  arrowheads 

•  dozens  of  vector  and  bitmap  patterns 

•  free  Pantone*  license 

•  24  bit  color  supported 

•  3 1  import/export  filters 

•  CorelTRACE  -  batch  autotrace  utility 

•  MOSAIC  -  visual  file  manager 

•  WFNBOSS  -  typefoce  converter 
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\  Call  customer  service:  (613)  728-8200  for  information  and  a  free  demo  disk 

*Panione.  \ik.'\  chcck-sundard  [rademark  for  color  rcpmduciion  and  reproduction  mateniU. 

KcHuim  MS-WINDOWS  3.0 


CCOREi 
Tel:  (613)728-8200 


f 


CnCXE  729  ON  READS)  SERVICE  CAH) 


(613) 

Fax:  (613)761-9176 
See  us  at  Windows  World  '91  Booth  mi52 


onal 


utilities 


Track  Down  Your 
PATH  Problems  with 
CHKPATH.COM 


As  hard  disk  capacity  increases,  directo- 
ries multiply,  and  padis  lengthen,  you  in- 
variably develop  program  conflicts:  identi- 
cally named  programs  or  batch  files  in 
different  places  or  .COM,  .EXE,  and 
.BAT  files  that  have  the  same  base  name. 
When  this  happens,  which  of  the  conflict- 
ing programs  actually  executes  will  de- 
pend on  where  you  are  when  you  enter  its 
name  and  where  it  is  on  your  DOS  PATH. 
Whenever  a  clash  occurs  within  the  same 
directory,  .EXE  always  loses  to  .COM, 
and  .BAT  loses  to  either. 

Conflicts  such  as  these  often  go  unde- 
tected, since  you  usually  call  the  same  pro- 
grams fh>m  the  same  places.  But  if  you 
add  a  new  program,  change  a  PATH  or 
other  environment  variable,  or  write  a  new 
batch  file,  these  conflicts  are  likely  to  sur- 
face. Given  enough  patience  and  a  file- 
fmding  utility,  you  could  always  wait  to 
deal  with  each  conflict  only  when  it  be- 
came a  problem. 

A  better  solution,  however,  is  to  use 
this  issue's  free  utility,  CHKPATH.  In  ad- 
dition to  generating  a  variety  of  specifiable 
lists  of  the  programs  on  your  disk  and  in- 
forming you  of  conflicts  among  them, 
CHKPATH  will  also  diagnose  common 
problems  with  your  DOS  PATH  itself 

The  easiest  way  to  get  a  woricing  copy 
ofCHKPATH.EXE  is  to  download  it  from 
PC  MagNet.  Downloading  instructions 
are  given  in  the  PC  MagNet  News  page, 
which  immediately  follows  this  article.  If 
your  communications  setup  can't  handle 
executable  files  directly,  you  can  down- 
load CHKPATH.BAS  instead.  Running 
this  file  in  BASIC  will  ci«ate  CHKPATH 
EXE.  CHKPATH  was  implemented  in  C, 
and  its  source  code  can  also  be  download- 
ed firom  PC  MagNet. 

If  you  don't  have  a  nrKxlem,  you  can  get 
a  copy  of  the  source  code  by  mail  or  fax. 
Simply  send  a  postcard  with  your  name 
and  address  (or  fax  number  if  applicable) 
to  the  attention  of  Katherine  West,  Utili- 
ties, PC  Magazine.  One  Park  Avenue, 
New  York,  NY  10016;  no  phone  calls, 
please. 


■  Same-named  programs 
on  your  PATH  can  produce 
unpredictable  results. 
This  utility  will  show  you 
where  such  .COM,  .EXE, 
and  .BAT  files  are,  and 
which  of  them  will  actually 
execute. 


USING  CHKPATH 

CHKPATH  will  give  you  a  quick  usage 
summary  when  you  mn  it  without  any  of 
the  switches  that  determine  which  directo- 
ries it  is  to  search.  Every  parameter  is  op- 
tional, and  the  various  switches  and  argu- 
ments can  be  entered  in  any  order, 
combination,  in  upper-  or  lowercase.  The 
program  output  can  be  redirected  to  a 
printer  or  a  file  by  adding  the  usual  >  prn 
or  >  filename  to  the  end  of  the  command 
line. 

The  ftill  syntax  for  CHKPATH  is 

CHKPATH  [/a]  I/d-driv»^»J)"'"'^(^M| 

[/■-dirJ  . .  .dirn]  [/a-var] 
C/n] 

As  it  scans  through  your  directories, 
CHKPATH  gathers  information  about  all 
executable  files,  but  it  normally  displays 
only  those  that  conflict.  Specifying  the  /a 
(all)  switch  forces  CHKPATH  to  list  all  the 
.COM,  .EXE,  and  .BAT  files  it  fmds. 
Normally,  too,  CHKPATH  shows  all  the 
file  information  contained  in  a  normal 
DOS  directory  listing.  If  the  /n  (no  details) 


switch  is  used,  CHKPATH  will  not  in- 
clude the  date,  time,  and  size  information. 
This  conserves  memory,  so  try  it  if 
CHKPATH  runs  out.  (Note,  though,  that 
it  is  highly  unlikely  that  this  will  happen.) 
Using  the  /p  (pause)  switch  causes 
CHKPATH  to  halt  the  display  scrolling  at 
each  screenful. 

The  /d  =  drive(s)  switch  tells 
CHKPATH  to  search  every  directory  on 
all  the  drives  you  specify.  Be  sure  to  use 
the  equal  sign  ( = )  where  shown  in  this  and 
the  subsequent  switch  parameters.  Putting 
a  dash  between  designated  drives  causes 
the  inclusion  of  the  intervening  drive  let- 
ters, but  no  spaces  between  listed  drives 
are  permitted.  Thus,  for  example,  to  check 
drives  C:,  D:,  E:,  F:,  and  H:,  you  would 
enter 

CHXPXTB  /d-Cl-PlBl 

The/s=dirl  .  .  .dirn  switch  is 
used  if  you  want  to  specify  one  or  more  di- 
rectories to  be  searched.  Specified  directo- 
ries need  not  be  on  a  single  drive,  but  each 
directory  path  should  be  separated  from 
the  one  preceeding  it  by  a  single  space.  If 
you  wanted  CHKPATH  to  scan  C:\DOS 
and  D:\UTIL  for  example,  you  would 
specify  them  on  the  command  line  thus: 

CHKPATH  /s-CtVDOS  Dl\UTIL  /• 

The  /e = var  switch  is  used  to  specify  a 
search  based  on  a  DOS  environment  vari- 
able. The  usual  var  you'll  want  to  enter 
will  simply  be  PATH,  so  you  can  check  for 
conflicts  along  the  same  route  DOS  will 
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follow  in  looking  for  your  programs.  You 
may,  however,  specify  any  other  environ- 
ment variable  that  designates  directories. 
Indeed,  by  using  more  than  one  /e  = 
switch,  you  can  specify  more  than  one  en- 
vironment variable  for  the  same  run  of 
CHKPATH.  The  var  you  enter  after  /e  = 
should  be  formatted  in  the  same  manner  as 
the  DOS  PATH  statement.  So  if  you  want- 
ed to  search  the  directories  shown  in  the 
example  above,  all  you  would  have  to  do  is 
enter  the  following  two  commands  at  the 
DOS  prompt: 

SET  TEMPPATH-C:\DOS;Dl\UTIL 
CHKPATH  /E-TEMPPATH 

Note  that  CHKPATH  considers  the  direc- 
tories contained  in  any  environment  vari- 
able you  enter  on  the  command  line  as 
"specified"  directories  in  the  sense  ex- 
plained below. 

DOS  PATH  HANDUNG 

When  you  enter  a  command,  unless  it  is 
one  internal  to  DOS  (for  example,  DIR), 
COMMAND.COM  has  to  go  to  your  disk 
drive  to  find  and  execute  it.  Unless  direct- 
ed elsewhere  on  the  command  line,  if  you 
enter  CHKDSK  at  the  DOS  prompt,  DOS 
starts  looking  for  CHKDSK.COM  in  your 
current  directory.  If  it's  found  there,  the 
program  will  be  loaded  and  run.  If  not, 
then  C0MMAND.COM  looks  for 
CHKDSK.EXE  and  runs  that,  if  it's 
found.  If  it  isn't  found,  COMMAND 
.COM  finally  looks  for  CHKDSK.BAT. 
If  that  file  is  found,  it  is  opened  and  run.  If 
not,  C0MMAND.COM  turns  to  the  DOS 
PATH  for  ftirther  search  directions. 

COMMAND.COM  goes  through  the 
directories  listed  in  the  PATH  statement  in 
the  same  order  you  would  read  or  type  it, 
searching  each  listed  directory  for  .COM, 
.EXE,  and  .BAT  files.  Thus,  when  a  pro- 
gram is  installed  in  a  directory  on  the 
PATH,  you  don't  have  to  remember  which 
directory  it's  in.  Usually. 

Let's  now  assume  that  you  install  a  new 
application  containing  (among  others)  files 
named  CHKDSK.BAT  and  CC.EXE. 
Since  you  put  the  files  in  C:\NEWPROG, 
you  modify  your  PATH  statement  to  read 

PATH-C  s \ ; Ci \NEHPROG ; C I \DOS ; D i \UTIL 

CC  will  now  execute  from  the  DOS 
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prompt  as  expected,  but  entering  CHK- 
DSK gets  you  a  program  you  didn't  know 
you  had!  Obviously,  you'd  figure  this  one 
out  pretty  quickly.  But  what  if 
CHKDSK.EXE  weren't  something  you 
ran  manually?  If  it  were  in  your  AUTO- 
EXEC or  if  neither  the  program  you  want- 
ed, nor  the  program  that  was  executed  pro- 
duced any  visible  output,  it  could  be  some 
time  before  you  notice  the  problem. 

You  mi^t  then  decide  to  fix  it  by  in- 
serting C:\DOS  before  C:\NEWPROG  on 
your  PATH  thus: 

PATH-c  I  \ ;  Cl  \oos}<;i\|aiiMioaf .  '<■. 

Ci\DOSsOl\OTII.'-  i"/?  >v'>'-.''-'  ■ 

DOS  will  not  warn  you  that  you  have  re- 
peated C:\DOS  in  the  specification  above. 


CHKPATH  is  aware  of 
the  DOS  search  order, 
so  if  you  have  a  .COM 
and  an  .EXE  file  with 
the  same  base  name  in 
the  same  directory, 
CHKPATH  will  show 
you  which  among  the 
conflicting  programs 
will  be  run. 


CHKPATH  will.  While  not  a  very  danger- 
ous situation,  it  will  slow  down  directory 
searches  and  make  your  PATH  less  com- 
prehensible. 

Meanwhile,  you  decide  that  the  whole 
NEWPROG  package  isn't  worth  disk 
space,  so  you  delete  its  files  and  remove  its 
directory.  That  directory  still  remains  list- 
ed on  your  search  PATH,  however,  once 
again  slowing  down  future  searches. 
CHKPATH  will  remind  you  to  remove  the 
useless  part  of  your  PATH  listing. 

Another  potential  PATH  problem  that 
CHKPATH  will  detect  is  a  listing  like  the 
following: 

PATH-C : \ ; C : \DOS ; C : NEWPROG 


Here,  the  C:NEWPROG  listing  is  a  rela- 
tive PATH  specification.  As  long  as  your 
default  directory  for  drive  C:  is  the  root, 
C:\NEWPROG  will  be  on  the  PATH.  But 
if  you  change  to  C:\DOS,  when  you  enter 
CC,  C0MMAND.COM  will  search 
C:\DOS\NEWPROG  instead  of  C:\NEW- 
PROG.  You  may  intentionally  have  a  rela- 
tive PATH  specified,  so  this  diagnostic 
warning  doesn't  necessarily  indicate  a 
problem.  You  might,  for  example,  include 
as  a  directory  on  your  PATH.  This 
means  that  the  parent  of  the  current  direc- 
tory is  always  searched,  so  if  you  store  data 
files  in  directories  immediately  below  the 
programs  that  created  them,  you  can  keep 
your  PATH  shorter. 

PUTTING  CHKPATH  TO  WORK 

When  you've  downloaded  CHKPATH, 
the  first  thing  you  might  tell  it  to  do  is  to 
check  your  PATH  and  the  programs  on  it 
by  entering 

CHKPATH  /a-path  /n 

This  will  start  by  detecting  any  relative,  re- 
peated, or  nonexistent  directories  on  your 
PATH  and  will  then  move  on  to  give  you  a 
complete  list  of  all  program  conflicts  along 
it.  Including  the  /n  switch  will  give  you  a 
names-only  rather  than  a  full-detail  listing. 
The  displayed  list  will  be  ordered  alpha- 
betically by  base  name,  within  which  the 
ordering  will  tell  you  which  conflicting 
programs  are  closest  to  the  front  of  the 
DOS  PATH. 

CHKPATH  is  also  aware  of  the  DOS 
search  order,  so  even  if  you  have  a  .COM 
and  an  .EXE  file  with  the  same  base  name 
in  the  same  directory,  CHKPATH  will 
show  you  which  among  the  conflicting 
programs  will  be  run.  (CHKPATH  identi- 
fies it  as  the  "Winner"  in  its  listing.)  You 
should  note  that  a  few  applications,  such  as 
DESQview,  intentionally  start  up  with  a 
.COM  file  that  then  loads  an  .EXE  file 
with  the  same  base  name.  Thus  the  pres- 
ence of  a  DV.COM  doesn't  automatically 
mean  that  DV.EXE  is  unnecessary! 

Diagnostic  needs  aside,  you  might  next 
find  it  useful  to  print  out  a  complete  list  of 
all  the  executable  files  on  your  PATH.  To 
generate  it,  the  syntax  is 

CHKPATH  /e-path  /a  >  prn 

The  /a  parameter  tells  CHKPATH  to  list 
all  the  executable  files  it  finds,  even  when 
there  is  no  conflict.  By  removing  the  previ- 
ous /n  parameter,  you  get  the  file  date. 
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The  New  Generation 


MATH  COPROCESSOR 


High-Performance  Sub-Micron  CMOS  Technology 
peeds  Up  To  40  MHz  •  Guaranteed  Compatibility  •  Lifetime  Warranty 
30-Day,  No-Questions-Asked,  Money-Back  Guarantee 


Increases  System  Performance  ^^^^^ 

The  US83C87  Math  •  Co™  from  SDC  is  a  high  ^^^^ 
performance  sub-micron  CMOS  math  co- 

processor  that  is  software  compatible  with  v  ^^^j 

applications  designed  to  operate  with  all  386  I  ^^^m 

computers.  The  Math  •Co™  is  available  for  B 
DX  systems  in  speeds  up  to  40  MHz  and  for  ^  A 

SX  systems  in  speeds  up  to  25  MHz.  ^^^^^ 

Completely  Compatible  HHI^ 
with  all  Chip  Sets  and  Mother  Board  KjltnTrai 
Manufacturers  ^ESffl? 

The  Math  •Co™  is  guaranteed  to  be  com- 
pletely  compatible  with  industry  standards,  used  world- 
wide by  not  only  scientists  and  programmers,  but  by  the 
general  business  community  -  individuals  who  want  to 
speed  up  applications  like  spreadsheets,  graphics,  font 
generation,  desktop  publishing,  databases  and  statistics. 


Power  Support 

^We  are  so  confident  in  the  design  and  per- 
formance of  this  product  that  we  offer  a 
30-Day,  No-Questions-Asked,  Money-Back 
Guarantee.  If,  for  any  reason,  you  are  not 
completely  satisfied,  SDC  will  give  you  a  full 
refund  of  your  purchase  price.  Of  course,  the 
Matli  •  Co™  also  offers  a  Lifetime  Warranty. 
Experience  the  New  Generation 
of  Math  Coprocessors 
Plug  in  the  Math^Co^"  from  SDC  and  sit  back 
for  a  fast  ride  through  the  most  cumbersome 
applications.  No  more  long  waits  while  data  is  processing. 
With  the  30-Day,  Money-Back  Guarantee  and  Lifetime 
Warranty,  now  is  the  time  to  plug  in  the  Math  •Co™. 
Call  1-800-284-7732  for  your  nearest 
Math*CoT**  dealer. 


SPECIALTY  DEVELOPMENT  CORPORATION 
1001  Capital  of  Texas  Hwy.  South,  BIdg.  I  •  Austin,  Texas  78746  •  512/327-8608  •  FAX  512/327-5233 
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utilities 


time,  and  size  printed,  telling  you  if  you 
have  the  same-named  programs  in  differ- 
ent directories.  The  hard  copy  lets  you  de- 
cide and  mark  at  leisure  which  duplicates 
you  want  to  delete. 

If  you  install  a  new  version  of  a  major 
package  and  you're  interested  in  seeing 


how  the  executables  have  grown  (they 
don't  get  smaller,  do  they?)  and  what  new 
ones  have  been  added,  you  might  enter 
something  like 

CHKPATH  /•-ri\W5»  Ci\¥P51  /•  /p 

You  might  also  want  to  get  a  list  of  all 
executable  files  on  your  system,  whether 
they're  in  your  PATH  or  not.  Assuming 
you  have  drives  C:  to  G:,  the  simplest  way 


"I  Get  Pcdd  To  Write  Programs. 
And  Now  Fm  Writing  Them 
Twice  As  Fast  r  I 

If  you  write  prograim  for  a  living,  get  to  know 
The  Clarion  Professional  De\'eloper«  2.1. 

It  can  cut  appliations  devebpinent  time  by  30%  or 
more  without  oompromising  your  design.  It's  so  fast  'I 
and  easy,  you  can  complete  protot\-pes  while  your 
clients  watch. 

Professional  Developer  2.1  is  an  immensely  powerful, 
easy-to-use  DBMS/programming  environment  which 
interfaces  to  routines  from  C  and  Assembler.  It  allows 
import  and  export  of  dBASE.  B.ASIC  and  DIF  files.  Its 
application  generator  produces  commented  source  code 
which  can  be  easily  adapted  with  its  utilities  to  allow  you 
to  generate  .EXEs.  Network  support  is  included  at  no 
extra  cost.  There  are  no  run  time  licenses  or  fees.  And 
now  Version  2.1  includes  Report  Wnter,  which  allows 
you  to  easily  and  intuitively 
create  ad  hoc  reports  and 
queries  (from  Clarion  files, 
non-Clarion  files  or  any 
combination). 

In  this  business 
where  time  is  money,  let 
Professional  Developer 
hdp  you  generate  more 
money  for  your  time. 
Bdow  is  a  partial  list  of 
our  worldwide  network 
of  dealers.  For  the  one 
nearest  you.  call; 
(U.S.A.)  800-354-5444 
(Canada)  305-785-4555 
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CLARIONSOFTWARE 

150  East  Sample  Road 
Pompano  Beach,  FL  33064 


Here's  what  .Ammcan  tirpcratjcri- 
in  a  PC  W«k  survey  thought  d  the 
power  and  ease  of  lue  of  Profes- 
sional Developer  vs.  competitors. 


AZ,  Mau 

Cotnputar 
Warahou** 

(602)  969-0909 

8C  Cranbrook 
MLC  Computari 
(604)  469-2147 


CA,  City  of 

Industry 

Soft  Warahousa 

(818)913-3360 

FU  Ft  tjudardala 
Softwara  Callar 

(305)  563-0333 


IL,  Skokia 

Soft 

Warahouaa 

(706) 933-4700 

IN,  IndianapoUa 
Softwara  City 
(317)  577-3749 


NJ,  Qraanbrook 

Connacting 

Point 

(201)  752-7773 

OK,  Tulsa 
Computar  Mart 
(918)  459-0002 


PR,  Naranjito 
Micro  Plan 
Systams 
(809)  869-1282 

TX,  Houston 
Computar  Post 

(713)  870-0513 


CIVKXi  SotTware  Products  run  on  any  IBM  PC.  PS''2.  or  true  compaflbie  wi1t>  51 2K  o(  mamory  and  a  hard  disk.  Clanon  Professional  Devatopar  is 
a  regisiereo  iradamarti  and  Clanon  Software  is  a  Irademant  of  Clanon  Softwara  Copyright  1969  Clanon  Software  dBASE  is  a  registered 
vadania>li  of  Ashun  Tale. 
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to  get  this  is 

CBKPATH  /d-C>-Ci  /a  >  ALLPROCS 

This  list  has  been  redirected  to  a  file  to  give 
you  a  permanent  record — and  because  it's 
likely  to  contain  more  files  than  you'll 
want  to  look  at  simultaneously. 

CHKPATH  also  allows  you  to  compare 
information  from  more  than  one  switch  at 
a  time.  For  example,  if  you  enter 

CHKPATH  /d-ci-gi  /■  /c-path  /n 

the  resulting  list  will  be  a  record  of  all 
.EXE,  .COM,  and  .BAT  files  on  your 
PATH  and  all  such  files  on  drives  C: 
through  G:.  A  portion  of  such  a  listing 


CHKPATH  is  useful  for 
cleaning  up  potential 
problems  along  your 
DOS  PATH. 


(shown  here  with  the  /n  switch,  though  in 
practice  you  would  probably  want  a  fiilly 
detailed  presentation)  might  look  some- 
thing like  this: 

APPEND  Ct\DOS\APPEND.EXE 
Di\UTIL\APPEND.BAT 
-D I \UTIL\OLD\APPEND . BAT 
-F  t \TEMP\APPEND . BAT 

This  shows  that  entering  APPEND  at 
the  DOS  prompt  will  run  C:\DOS\ 
APPEND.EXE  unless  you  start  in  one  of 
the  other  subdirectories.  The  space  to  the 
left  of  the  first  two  entries  indicates  that 
they  are  both  in  specified  directories.  In 
this  case,  the  directories  specified  are  those 
contained  in  the  PATH  environment  vari- 
able. The  minus  sign  to  the  left  of  the  third 
and  fourth  entries  means  they  are  not  in 
any  of  the  specified  directories,  but  were 
located  in  the  /d=C :  -G :  drive  sequence. 

If  you  were  to  omit  the  added  PATH 
variable  and  simply  enter 

CHXPATB  /d-ci-gi  /a 

the  list  of  files  would  be  the  same,  but  the 
minus  signs  would  disappear.  This  is  be- 
cause CHKPATH  prints  the  minus  signs 
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CACHING  DISK  CONTROLLER 


All  Applications  Become  Supercharged  With  Near  Instant  Disk  Access. 
CAD/CAM,  Databases,  LANs,  Desktop  Publishing,  Windows  and  more. 
I         Compatible  with  ail  Operating  Systems  and  Networks. 


Lightning-Quick  Disk  Access  ^^^H 

In  tcxlay's  high  performance  PCs,  disk  access  ^^^^^ 
is  the  number  one  system  bottleneck.  The 
SERIES  400™  from  SDC  is  a  new  class  of  hard  W 
drive  controller  with  its  own  powerful  on-  I 
board  parallel  processor  and  memory  to  B 
independently  manage  disk  drive  data.  The  ^  A 
SERIES  400™  actually  anticipates  what  in-  ^^^^ 
formation  the  PC  is  going  to  need  and  stores  ^HBj^ 
the  data  in  its  own  high-speed  cache  RAM.  Bt'i'ini'ra 
Disk  accesses  are  100  times  faster  and  large  ^■"FfWI 
file  transfers  are  up  to  10  times  faster.  This  ^HBiiiJB 
means  applications  load  and  execute  fast!  Even  the  slowest 
and  most  cumbersome  applications  become  lightning 
quick.  AH  applications  —  Windows,  CAD,  databases, 
desktop  publishing  -  become  supercharged  with  near 
instant  file  access.  SDC  has  broken  the  price  barrier  to 
hardware  disk  caching.  No  longer  is  powerful  disk 
performance  limited  to  mainframe  systems. 

Call  1-800-284-7732  for  your  nearest 


Power  Support 

^We  are  so  confident  in  the  design  and 
performance  of  this  product  that  we  offer 
a  30-Day,  No-Questions-Asked,  Money-Back 
Guarantee.  If,  for  any  reason,  you  are  not 
completely  satisfied,  we'll  give  you  a  full 
refund  of  your  purchase  price. 
Cash  In  Today 
Cash  in  on  the  time  you'll  save  with  the 
SERIES  400™.  Enjoy  startling  increases  in 
system  performance  at  an  affordable  price. 
Installation  is  easy  -  The  SERIES  400™  is  fully 
compatible  with  all  486,  386  and  286  systems  and  is 
available  in  ESDI,  SCSI,  and  IDE  drive  interfaces. 


REINDEX 
DATABASE  FILE 


CAO  LOAD/ 
REDRAW/SAVE 


Northgate*  SlimZitei 


•SixR)undsOfSX20R)wer! 

•  Brightest,  Sharpest  Screen  Youk 
Ever  Seen  In  A  Notebook! 

•  PIUS  A  Keyboard  You  11  Think 
Is  Right  Off  Your  Desktop! 


A  Great  \otehookMl'ST{\)^ 
iX  l.if;lu\\cif;ht  and  Small:  (2)  I  lave  a 
Super  Readable  Display;  (3)  And  Have  a 
Desktop  Quality  Keyboard! 

Northgate  i^ot  all  three  just  right ...  as  well  as 
a  whole  lot  more  you'll  learn  about  in  this  ad. 

But,  for  .\LL  the  facts,  we'll  send  you  the 
actual  I'ser's  (iuide  that  comes  with  the 
computer.  Free!  Simply  phone  one  of  our 
sales  reps.  I'hat's  free  too! 


FAST  FACTS:  SlimL/re  is  made  for 
easy  toting.  A  nifty  n.7'x8.25".x  1.9',  it 
tucks  easily  in  your  briefcase.  Plenty  of 
room  for  extra  batteries,  AC  adapter,  mouse 
PLUS  your  business  essentials. 

SlirT\L/fe  won't  bog  you  down  either.  Just 
6.1  lbs.  including  battery.  AC  adapter  weighs 
half  that  of  others.  Lots  smaller,  too. 

Tiicn  nn  Slim(  tec  and  settle  back  fot 


R.AZOR  SHARP  READABILITY: 

Sparkling  bright  sidclit  LCD  display  with 
plenty  of  contrast.  Experts  say  it's  the  very 
best  they've  ever  seen.  Supports  a  true  32 
shades  of  gray  (Windows  Solitaire  addicts, 
you'll  actually  see  differences  between  black 
and  red  suits).  Other  systems  claim  32 
shades  but  just  don't  seem  to  measure  up 
to  SlimL/fc.  (,'ompare  before  you  buy! 


KEYBOARD  CAUTION:  Before  you  buy 
a  notebook  check  out  the  keyboard.  Beware 
those  that  have  lots  of  FN  key  hinaions.  Many 
systems  require  using  these  in  conjunction  with 
other  keys.  They  substitute  for  separate  keys. 

Excessive  FN  key  use  slows  down 
your  typing,  can  be  confusing  and 
downright  aggravating. 


'\X)V:  Kcihargcablc  Ijjucrv  wci^ti^  I  lit** 

BarrOM:  'M:  PkIC  tiny  and  wcif^s  well  unda  a  pound. 


SlimL/fc  has  separate  PG  UP,  PG  DN. 
HOME  and  END  keys . . .  And  independent 
inverted  "T"  cursor  keys.  You'll  feel  like 
you're  typing  on  your  office  desktop. 

The  typing  keycaps  are  full  size  and 
comfortable.  Keyboard  quality  you  expect 
only  of  Northgate. 

POWER  E-XT-E-N-D-E-R:  You'll 
an  amazing  two  and  a  half  hours  of 
continuous  real  time  work  w  ith  SlimL/fc. 
ingenious  power-dow  n  feature  saves 
energy,  lets  you  resume  working  w  here 
you  stopped.  The  rechargeable  battery  is 
a  wondrous  power  module,  one  of  the 
smallest,  lightest  ever  made.  Two  of 
them  will  get  you  through  a  coast-to  coast 
flight.  SlitnL/fe  recharges  WHEN  in 
use  with  AC  adapter.  External  battery 
charger  available. 


simm:  dolt^lhs  as  a  i)IvSkit)P! 

Neat  Trick.  I'niijuc  Northgate  holder  lets 
you  set  up  SliniL/fc  as  a  desktop  "niini-towcr." 
Slide  it  into  the  optional  stand,  connect  your 
full  size  keyboard  and  monitor  and  printer. 
I'resto!  V()u  ha\e  a  powerful  desktop  computer. 
You  can  even  communicate  around  the  world 
with  the  optional  2400  baud  internal  modem. 


TEST  SLIML/r/5  RISK  FREE!  Order 

Slini/./ff  now  and  f;i\  c  it  a  workout  for  30 
days,  if  Slim/./ff  doesn't  deliscr  everything 
you  expect,  return  it.  Well  buy  it  back  for 
every  penny  you  paid.  No  questions.  No 
hassles.  We're  betting  that  once  you  use 
SlimL/'fc,  vou  wont  want  to  be  without  it. 


I 


Nortligate  Slini/J/t*  I'eaturcs: 

•.Sv«cni dimensions:  11.7"x8.25'x  l.**": 
baucr\;4.87"x2.7.>"x0.68":. AC  adapter: 
5.32"x2.7IM.75' 

•  Svstcm  weight  6. 1  lbs  w  ith  batters-; 
AC  adapter  11.8  lb.;  batter\  1.05  lbs. 

•  84-ke\  kiAboard  eniulatiiiE  U'l 

•  **■  diagonal        strecn;  supports  il  shades 
of(;ras;V(;Af)40x480 

•  .W6SX/2()MH/  processor 

•  S0.i87SX  coprocessor  support 

•  .)MB  RAM;  expands  to  iMB 

•  2(JMB  hard  drive  with  auto  parking; 
4()MB  and  hllMB  drive  options  available 

•  1.44MB .V5'flopp\  drive 

•  I.KI)  indicators  for  power  on  battery  low.  charg- 
ing, caps  lock,  nuni  lock  and  hard  drive  aetx-ss 

•  I'lxternal  \{iA  monitor  and  key  board  |>ons 

•  y-l'in  serial  port;  parallel  port 

•  .Supports  internal  2400  baud  modem  (optional) 

•  One-st:ar  parts/labor  warranty 

•  'li)ll-lree  technical  suppon  -  24  hours  a  dj>' 


RIGHTSIDE  UTILITIES:  The  1.44Mb 
3.5 "  floppy  drive  is  positioned  where  it 
should  be  -  up  front  -  for  easy  use.  To 
charge  battery  or  to  use  AC  fwwer,  plug  the 
adapter  into  the  jack  provided,  it's  in  back 
to  keep  cords  out  of  your  way. 


r'-fl — 


LEFTSIDE  CONNECTORS:  Behind 
a  hinged  side  panel,  SlimL/re  has  ports 
for  external  VGA  monitor  and  keyboard 
plus  a  9-pin  serial  port,  parallel  port 
and  phone  jack  plug. 


Nortiigate  SlimL/fe 
,5319900 


ONLY' 


delivered 


o\i,i.T()i.i,-i"Ri:i-; 
24  HOURS  EVKRY  DAY 


\1j)<ir  Liirptirjtinm.  vnhmtc  purrhawi 
jnJ  i^MCTnfncm     mm  t  ill 
NjiH>njI  HuMIlc^^  Vii)un[^: 


800-828-6125  800-548-3510 

Kax  your  order!  KOO-323-7182 

NdiKUitliclicanixtlniiiaindNonl^aclu)  llH)a|d>ckvM800'iSS«i(II 


COU/VTF/r 

7075  FhinROIouil  Dtuc.  Kdcn  Prainc.  MN  Ss.i44 


n  NrHnn.        IW  Mi^n  rrwnvd  NonttipH'  Shnijur  *mI  Itw  N«wi>miir  V  tugu  wt  iccnarivd  In 
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Utilities 


next  to  unspecified  directories  only  when 
both  specified  and  unspecified  directories 
exist.  This  makes  the  printed  listing  much 
more  visually  appealing. 

Remember  that  if  you  specify  any  di- 
rectories and  omit  the  /a  switch  from  the 
conunand  line,  CHKPATH  will  only  print 
out  the  names  of  conflicting  programs.  So 
if  you  don't  care  about  nonPATH  pro- 
grams that  conflict  with  each  other,  just 
specify  the  DOS  PATH. 

A  valuable  use  for  this  utility  is  to  put  it 
to  work  whenever  you  add  a  program  or 
application  to  your  system.  If  you  install  a 
new  program  in  C:\NEWGUY  and  want 
to  see  how  it  fits  in  with  the  rest  of  your 
PATH  before  you  add  it  in,  you  can  check 
easily  with  the  following  line: 

CHKPATH  /a-path  /•-C:\NEHGUY 

Although  CHKPATH  is  not  a  utility 


that  you  will  use  every  day,  when  you 
want  a  list  of  the  programs  on  your  disk  or 
you  want  to  clean  up  potential  problems 
along  your  DOS  PATH,  you  should  fmd 
CHKPATH  useftil. 

PROGRAMMERS'  NOTES 

Written  in  Boriand's  Turbo  C  dialect,  the 
CHKPATH  code  contains  some  condi- 
tional compilation  statements  and  #de- 
f  ines  so  that  it  can  also  be  compiled  with 
Microsoft  C  or  Quick  C.  (Specifically,  the 
code  has  been  tested  with  Turbo  C+-I-, 
Version  1 .01  (in  C  mode),  Boriand  C+  + , 
Version  2.0  (in  C  mode),  Zortech  C+  +  , 
Version  2.18  (in  C  mode),  Microsoft  C, 
Version  6. 00 A,  and  Quick  C,  Version 
2.5 1 .)  The  distribution  version  of  the  exe- 
cutable file  is  the  Microsoft  C  version  (be- 
cause it  is  smallest),  and  it  has  been  further 
compacted  with  LZEXE. 

Two  files  make  up  the  source  for 
CHKPATH:  CHKPATH.C  and  EXITS 
.H.  EXITS. H  is  #included  into 
CHKPATH.C  twice.  This  mechanism  al- 
lows you  to  reorder  and  modify  the  various 


error  messages  and  return  values  while 
easily  keeping  them  in  sync.  It  works  rath- 
er simply.  We  invent  a  macro,  EXITS, 
that  takes  two  parameters.  The  first  param- 
eter is  the  name  of  a  condition,  and  the  sec- 
ond parameter  is  the  string  to  be  displayed 
when  the  condition  is  encountered. 

The  macro  is  invoked  a  number  of 
times  in  EXITS. H.  When  we  want  to 


Most  people  will  use 
CHKPATH,  then  leave 
It  alone  until  it's  time  to 
add  another  program 
or  find  a  problem. 


make  a  typedef  that  can  index  into  an  ar- 
ray of  pointers  to  character  strings,  we 
build  the  typedef  with  the  first  argument 
to  the  macro,  and  the  array  of  pointers  to 
char  with  the  second  argument.  This  part 
of  the  code  is  shown  in  Figure  la.  The  C 
preprocessor  converts  this,  so  that  to  the 
rest  of  the  compiler,  it  looks  exactly  as  if 
the  code  were  that  of  Figure  lb.  The  nice 
thing  about  this  construction  is  that  it  lets 
you  keep  all  of  your  error  explanation 
strings  in  one  place.  Also,  it  simplifies 
keeping  your  symbolic  representation  of 
error  conditions  (ERROR-USAGE,  and 
so  on)  coordinated  with  the  user  messages. 

A  programmer  must  often  choose  be- 
tween two  strategies:  save  time  or  save 
memory.  CHKPATH  is  not  an  everyday, 
all-day  workhorse  utility.  Most  people  vtdll 
use  it,  then  leave  it  alone  until  it's  time  to 
add  another  program  to  their  system  or  find 
a  problem.  Thus,  I  decided  that  when  I  had 
to  make  a  choice  between  speed  and  reduc- 
ing memory  requirements,  I'd  slow  down 
and  be  able  to  handle  more  files.  This  strat- 
egy has  been  effective.  I  have  an  80MB 
haixi  disk  with  about  500  programs  on  it, 
and  the  data  I  collect  takes  up  less  than  20K 
of  RAM.  At  that  rate,  my  640K  machine 
should  be  able  to  collect  complete  infor- 
mation on  a  IGB  drive!  In  any  case,  that's 
why  the  downloadable  version  of 
CHKPATH  uses  the  large  model.  In  fact, 
since  the  program  is  so  I/O-bound  (it's 
waiting  for  DOS  most  of  the  time),  switch- 
ing to  a  large  model  costs  very  little  (less 
than  4  percent)  in  terms  of  execution  time. 


EXITS.H 


PARTIAL  LISTING 


EXITS.H 

EXITS (ERR0R_SUCCESS, -Operation  auccasaful.    Shutting  dom.^|.  ;.-; 


EXITSIERROR  USAGE,    'Zncorract  conmand  line.*) 

—  ;  - 

CHKPATH.C 

char  'aacErrorArrayt )"{ 
.i!-,.  #ifdef  EXITS  . 

I'li-'^h-  - lundaf  EXITS  ■    /■i'l.- ■.  ■• '  >r.;  •• 
■:■{■>'  ■*    ■■■■  :  lendif  ■  •  : 

-  Idefine  EXITS(naM,atriii9)  {string), 
,  •••  .  ,  iincluda-axits.h" 


); 


{"") 


■•' '.  typedef  enum{' 

.    iildaf  EXITS  . 
■  ■.%'L-<t  lundef  EXITS  :  ••.ft|''iT:.' 

.'•a;-;  '■  #endif 

'  '' fdefine  EXITS(naffle,8trin9) 
f include'exits.h* 

'■■  ERROR  ERROR   /•  ANSI  allowa  no  CO 

',       .)«xit  coda: 


after  last  enum*/ 


(b) 


■.•-i8;v.v-->i^^Jf.  ^« 


char  'aacErrorArrayt ]■{ 

{ -Operation 
^  •  {-Incorrect 

{•"> 
);  . 
typedef  enum{ 

ERROR_SUCCBS«,-. 
ERROR_USAGE, 

ERROR_ERROR  

>exit  code; 


Buccessful.    Shutting  dpm.*W  •.  ,  ■  ''.  hs 

command  line.  •  } ,  ./ji^l^i;-  ■ .  ''1  '^f^t 


•:i  .if- 


Figure  1 :  The  EXITS  macro  is  used  repeatedly  in  CHKPATH  to  display  an  output  string  upon 
encountering  a  condition.  From  the  program's  viewpoint,  the  code  section  shown  in  section  a  acts  like 
that  shown  in  section  b. 
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Like  all  good  software,  programs 
presented  in  PC  Miii;a:ine  are  up- 
graded. You  can  gel  the  modified 
versions  by  downloading  them  from 
PC  MagNel.  Here's  a  partial  list  of 
programs  that  have  been  upgraded 
to  fix  minor  bugs  and  system  incom- 
patibilities: 

ANSLCOM.  Version  1 .3 
BAT2EXEC.COM,  Version  1 .3 
BCOPY.  Version  1.2 
BEN56.ARC  (Benchmark  Series, 
Version 

CHKFRAG.EXE,  Version  1.2 
CMDEDIT.EXE,  Version  2.1 
CONFIG.CTL.  Version  3.0 
DIRMATCH.COM.  Version  2.0 
EMMA.COM,  Version  2.2 
EM.S4().SYS,  Version  1.1 
LASERLST.COM,  Version  1.1 
LITES.COM.  Version  1.1 
LOG.COM.  Version  1.1 
MONO.COM.  Version  1.1 
PANDORA  COM.  Version  1.5a 
PCACCESS.COM.  Version  1.1 
PCMAN.'kGE.EXE.  Version  1.1 
PCREMOTE.COM.  Version  1.1 
RN.COM.  Version  2.0 
SCHEDL  LE.COM.  Version  I.I 
SLICE.COM.  Version  1.3 
SNIPPER.COM,  Version  1.2 
TPFST-AT.COM.  Version  1.1 
ZCOPY.COM,  Version  1 .2 

For  a  complete  list  of  all  the 
programs  available  from  the  PC 
MagNet  Utilities  Database,  down- 
load UDCAT.ARC. 

A  dowi)U)adable  index  to  PC 
Mii<^tizin(  '><  product  reviews  is  also 
available.  PCM. EXE  is  a  self-ex- 
tracting file  that  contains  the  Coin- 
puter  l.ihraiy  PC  Mufiazinc  Re- 
views Index  for  January  1988  to 
.lune  19V0.  It  requires  the  seiu-ch 
files  in  PCSRCH.EXE.  Please  read 
the  information  file  PCM. INF  be- 
fore you  download  any  of  these  files. 

These  programs  are  copyrighted. 
You  may  make  copies  for  others  as 
long  as  no  charge  is  involved.  But 
making  copies  tor  any  commercial 
purpose  is  prohibited. 


Phoiik  opy  thispa^e.  Trim  ond liole- 
puncli  the  copy  and  odd  it  to  your 
inanttal. 


John  Deurbrouck 


Purpose: 


Format: 
Remarks: 


CHKPATH 
Command 


June  1 1,  1991  (Utilities) 


Displays  same-named  .COM,  .EXE,  and  .BAT  files,  or 
all  files  with  these  extensions,  on  the  user's  path  or  in 
specified  drive(s)  or  directories;  shows  which  program 
will  be  executed  when  the  command  name  is  typed; 
and  warns  of  common  problems  in  PATH  syntax  and 
usage. 

CHKPATH  [/a]    [/d=dTive (a)] 
[/s=dirl   . . .  d±rn\  [/e=var] [/n]  [/p] 

Entered  without  any  of  the  optional  /  switches, 
CHKPATH  presents  a  syntax  help  screen.  The  /a 
switch  causes  display  of  all  program  files  rather  than 
just  conflicting-name  programs.  The  /n  eliminates  file 
size,  date,  and  time  information  from  the  list.  The  /p 
switch  pauses  at  each  screenful. 

Using  the  / d=  switch  causes  a  search  of  all  directories 
in  the  drive(s)  named.  No  spaces  between  the  drive 
letter  colon  and  the  next  drive  are  allowed  in  this  case, 
but  sequential  drives  may  be  specified  with  a  dash,  as 
in  /d=C:-F:H:.  The  /s=  switch  restricts  the  search  to 
the  directories  specified,  as  in  /s=C:\IX)S  D:\UTIL. 

Most  frequently,  CHKPATH  will  be  used  with  the  /e= 
switch,  with  PATH  as  the  specified  var.  By  specifying 
/e=var  more  than  once  on  the  same  CHKPATH  run, 
however,  conflicts  among  different  directory-specify- 
ing environment  variables  may  be  checked  at  once.  En- 
vironment variables  should  be  formatted  as  in  the  DOS 
PATH  statement. 

CHKPATH  will  also  alert  you  to  the  existence  of 
empty,  repeated,  or  relatively  specified  (backslash 
omitted)  directories  on  the  DOS  path.  More  than  one 
specifying  switch  can  be  used  at  once  to  make  mul- 
tiple-selection comparisons.  When  both  specified  and 
nonspecified  directories  are  shown  in  the  listing,  the 
latter  will  be  prefixed  by  a  minus  sign. 

All  CHKPATH  output  can  be  redirected  to  a  printer  or 
a  file.  Both  the  executable  file  and  the  C  source  code 
can  be  downloaded  from  PC  MagNet. 


JUNE  11,  1991  PC  MAGAZINE  IcCTi 


Utilities 


The  first  thing  to  notice  about  the  code 
is  that  you  can  easily  produce  a  debugging 
version  of  the  program.  Such  a  version 
would  print  out  which  line  of  source  code 
you  were  on  when  you  called  the  EXIT 
macro.  In  addition,  it  would  track  and  re- 
port memory  usage.  And  finally,  it  would 
modify  the  EXIT  macro  to  provide  a 
mechanism  for  examining  the  situation 
that  caused  the  exit  to  occur  before  all  the 
data  goes  out  of  scope.  See  the  EXIT  mac- 
ro, the  trap{)  function,  and  the  myquitO 
function  in  the  source  code  for  details. 

The  source  code  begins  with  some  pref- 
atory comments.  Then,  in  sequence,  come 
the  #includes,  the  #defines,  the  struc- 
tures, typedefs  and  enums,  the  global 
variables,  the  function  prototypes,  instruc- 
tions for  lint,  and  the  function  defini- 
tions. 

The  most  complex  functions  include  a 
block  of  pseudo-code  designed  to  give  an 
accessible  view  of  what  the  function  does. 
There  are  some  in-line  comments,  and  all 
functions  have  a  standard-format  header 
(machine  extractable)  that  includes  the 
function  prototype  and  an  explanation  of 
what  the  function  does. 

Reading  through  main()  will  give  you  a 
good  idea  of  the  program  structure.  After 
showing  the  copyright,  CHKPATH  looks 
at  each  of  the  command  line  parameters  in 
turn,  setting  switches  or  adding  to  a  linked 
list  of  directories  as  it  goes.  Then,  if  the 
/d=  parameter  is  present,  it  adds  all  of  the 
nonpath  directories  to  the  linked  list.  If  no 
directories  are  found  to  scan,  it  exits  with 
an  error  message.  Otherwise,  it  proceeds 
to  scan  all  of  the  directories  in  the  linked 
list.  Since  it  has  already  filtered  out  nonex- 
istent and  repeated  directories,  it  knows 
there  aren't  any  duplications. 

When  the  scan  is  complete,  CHKPATH 
shows  its  results.  Then,  if  no  results  were 
printed,  CHKPATH  prints  out  a  message 
so  that  the  user  knows  it  didn't  just  die.  Fi- 
nally, it  quits. 

The  add_nonpath_directories()  func- 
tion, which  is  called  if  the  /d=  parameter 
is  present  on  the  command  line,  is  a  simple 
function  that  cycles  through  all  drives  the 
user  wants  searched  and  tries  to  change  to 
each  of  them.  If  the  drive  exists,  it  calls 
add_dir_and_recurse()  to  gather  informa- 
tion on  that  drive.  Not  surprisingly,  add_ 
dir-and_recurse()  is  recursive,  and  this  can 
be  costiy  in  terms  of  stack  space.  That's 


why  buffer,  its  internal  character  array, 
is  designated  as  static.  This  way,  only  one 
copy  is  present  in  memory,  no  matter  how 
deep  the  recursion  goes. 

Since  DOS  will  allow  only  about  66 
characters  in  the  PATH,  the  deepest  stack 
penetration  you  could  get — by  assuming 
one-character  directory  names — is  33 
deep.  Each  level  uses  up  a  character  point- 
er (the  parameter),  a  far  return  pointer 
(large  model),  and  about  50  bytes  of  local 
variables.  This  comes  to  about  33x60 
bytes,  for  our  purposes,  or  total  stack  us- 
age of  less  than  2K.  Since  we  force  the 
stack  to  8K,  we  should  be  safe. 

The  normalize_path_name()  function  is 
a  bit  unusual.  The  basic  problem  is  that 


CHKPATH  uses  a 
programming 
technique  that 
makes  DOS  the  final 
arbiter  of  path 
specifications. 


CHKPATH  doesn't  know  what  will  be  in 
the  user's  directory  specifications.  Any 
relative  PATH  will  have  to  be  sorted  out. 
And  to  make  sure  it  flags  any  duplications, 
it'll  have  to  resolve  nonsensical  but  legal 
constructions  such  as  C:\UTIL\OLD  and 
C:\UTIL\..\OLD. 

Rather  than  trying  to  be  ingenious  at 
this  point,  I  decided  to  let  DOS  do  the  dirty 
work.  Instead  of  parsing  all  the  strings  my- 
self (and  then,  in  the  case  of  any  relative 
PATHs,  combining  them  with  the  default 
directories),  I  decided  simply  to  have 
CHKPATH  change  to  the  specified  drive 
and  change  to  the  specified  directory,  and 
then  get  the  normalized,  qualified  path- 
name from  DOS.  Then  all  it  has  to  do  is 
change  back  to  the  previous  default  direc- 
tory and  change  back  to  the  previously  cur- 
rent drive. 

While  this  technique  is  not  the  fastest 
conceivable,  EXDS  is  the  final  arbiter  of 
path  specifications,  and  this  way  I  know 
for  sure  that  CHKPATH  will  get  the  same 
answer  DOS  does.  Besides,  this  fiinction 
is  called  only  once  for  every  directory  (not 
once  for  every  program  name),  so  it's  not 


likely  to  slow  things  down  very  much. 
Note  also  that  no  disk  accesses  are  in- 
volved: DOS  simply  examines  its  own 
RAM-based  information  about  each  drive 
to  perform  the  transformation. 

Two  linked  lists  are  maintained  by 
CHKPATH.  One  is  a  list  of  dir_q  struc- 
tures. The  other  is  either  a  list  of  prog_ 
queue_struct  (if  we're  not  collecting  date, 
time,  and  size  information)  or  big_prog_ 
queue-Struct  (if  we  are  collecting  the  addi- 
tional data)  structures.  The  comments  in 
the  declaration  of  each  and  in  the  add_dir_ 
queueO  and  add_prog_queue()  or  add_ 
big_prog_queue()  sections  of  the  source 
code  lay  out  the  relationship  between  the 
two  lists.  I  should  point  out  that  only  one 
copy  of  the  directory  information  is  re- 
tained for  each  directory  and  that  each  pro- 
gram in  a  directory  points  to  that  same  di- 
rectory information.  Further,  each 
program  name  is  stored  only  once.  Thus,  if 
you  have  a  FORMAT.COM  and  a  FOR- 
MAT.EXE,  "FORMAT"  will  be  stored 
only  once.  Also  note  that  the  extension  is 
tokenized,  using  the  EXE,  COM,  and 
BAT  #defines.  This  helps  minimize  the 
storage  required. 

This  brings  us  naturally  to  malloc_no- 
free().  The  usual  mallocO  is  a  great  way  to 
allocate  memory  dynamically.  In  this  pro- 
gram, however,  we're  constantly  allocat- 
ing 1  to  20  bytes  of  memory  at  a  time.  In 
such  a  situation,  mallocO  can  easily  eat  up 
half  of  the  storage  with  its  own  housekeep- 
ing information. 

Since  CHKPATH  doesn't  need  to  iree 
any  of  these  tiny  blocks  individually,  it  has 
malloc_nofree()  to  serve  as  an  intermedi- 
ary between  it  and  malloc().  It  just  calls 
malloc_nofree()  as  it  would  mallocO,  and 
this  function  returns  little  bits  of  memory 
as  they  are  needed.  This  means  calling 
mallocO  itself  much  less  frequently,  and 
with  much  larger  requests.  That  saves  a 
significant  amount  of  space  and  is  also 
faster  than  calling  mallocO  directly. 

Why  are  there  two  essentially  similar 
collection  functions,  prog_queue  and 
big_prog_queue()?  I  decided  that  it  was 
easier  to  write  readable  code  by  separating 
the  two  cases  out.  There  are  ways  of  get- 
ting the  two  together,  reducing  code  size, 
and  possibly  increasing  speed  marginally. 
This  method  was  easier  to  develop  and  de- 
bug. Besides,  it  should  be  easier  for  you 
(and  me,  next  year)  to  read.  ■ 


John  Deurbrouck,  a  C  and  80x86  assem- 
bly programmer,  works  on  PC  platforms 
in  Mountlake  Terrace,  Washington. 
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Super  Structure 


LeadvLINK+  . 


uilding  a  PC^  network?  Build  it 
with  RcadyLINK  +  ,  the  super 
structured  software  program  by 
COMPEX.  ReadyI.INK+  is  a 
complete,  low-cost  network 
operating  system  for  IBM  PCs 
and  compatibles.  It  uses 
industr}'  standard  intertiace 
cards,  so  you  can  expand  or 
upgrade  to  NetWare  quickly 
and  easily. 

RcadyI.INK+  also  features 
menu-based  desktop  manage- 
ment and  t;isk-switching.  And 
installing  ReadyLINK+  gives 
you  Lightning  -  a  high  perfor- 
mance disk  cache  routine  that 
speeds  throughput  to,  well, 
lightning  speeds. 


fOMPEX 


COMPEX,  Inc. 

4055  E.  U  Palma,  Unit  C,  Anaheim,  CA  92807 
Tel:  (714)  630-7302   •  Fax:(714)630-6521 
Telex:  401987  COMPEX  USA 


Best  of  all,  you  can  buy 
ReadyLINK-l-  at  a  very  low 
retail  cost  per  network  -  just 
$299,  with  workstation  hardware 
costs  as  low  as  J89  per  station. 

Getting  your  network  operating 
system  from  COMPEX  means 
joining  the  more  than  a  quarter 
of  a  million  COMPEX  users 
worldwide.  Our  complete  line  of 
Ethernet  and  ARCnet  products 
and  ReadyLINK-l-  are  always 
designed  with  the  construction 
you  need  for  the  cost  you  want. 

So,  when  it's  time  to  build  your 
PC  network,  build  it  with 
ReadyLINK+,  the  super  struc- 
tured software  program  without 
a  high  rise  cost. 


Trademarks:  ARCnct,  Datapoint  Corp;  NetWare,  Novell,  Inc.;  Ethernet,  Xerox  Corp. 
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LHA,  Version 
2.11,  Hits  PC 
MagNet 

LHA  (also  known  as  LHarc), 
the  very  popular  compres- 
sion utility,  has  recently  been 
updated  and  is  now  available 
on  PC  MagNet.  With  new 
Version  2.1 1 ,  author  Haruyasu 
Yoshizaki  has  increased  LHA's 
compression  rate  in  larger 
files,  while  increasing  the 
speed  of  decompression 
notably  over  that  of  Version 
1.13. 

While  the  ability  to  create 
your  own  self-extracting  ar- 
chives remains  a  significant 
feature  of  LHA,  its  most  at- 
tractive feature  has  to  be  the 
price.  LHA  is  distributed  as  a 
free  program,  with  copyright 
reserved,  over  our  PC  Mag- 
Net  on-line  service. 

YoucanfindLHA211.EXE 
in  its  own  self-extracting  ar- 
chive, in  DL  8,  Gen  Utils,  of 
our  UtilForum.  On-line  assis- 
tance concerning  LHA  is 
available  from  K.  Okubu  at 
74100,  2565,  CIS  Mail. 

Enjoy  Windows 
Blackout 

Although  Windows  3.0  has 
quickly  become  the  operat- 
ing system  of  choice  for  many 
of  today's  personal  computer 
users,  there  is  without  doubt 
a  scarcity  in  leisure-time  uses 
for  the  multitasking  environ- 
ment. PC  MagNet  thus  brings 
you  Blackout. 

Blackout  IS  a  reflex  action 
game  written  by  Patrick  Mills 
for  Windows  3.0.  The  game 
has  the  exciting,  fast-paced 
action  that  Solitaire  notably 
lacks.  Hand-eye  coordination, 
mouse  control,  and  challeng- 
ing concentration  demands 


all  make  this  professional- 
looking  shareware  ($12)  game 
worth  its  small  price. 

It  runs  on  any  Windows 
setup  but  is  best  on  a  VGA  or 
Super  VGA.  It  also  requires  a 
mouse  or  other  pointing  de- 
vice. Version  2.0  of  Blackout 
(BLACKO.ZIP)  is  available  in 
DL  1 0,  Windows,  of  PC  Mag- 
Net's  UtilForum. 

AfterHours  with 
Jesse  Liberty 

Jesse  Liberty  is  chief  sysop 
of  PC  MagNet's  AfterHours 
Forum,  where  he  provokes 
and  shepherds  most  of  the 
noncomputing  topics  dis- 
cussed. He  is  also  president 
of  the  Liberty  Consulting 
Group,  specializing  in  C  pro- 
gramming and  design  for  DOS 
and  Unix  environments.  Jesse 
has  been  involved  with  com- 
puters for  six  years  and  has 
designed  and  programmed 
an  interactive  bulletin  board, 
mail,  discussion,  and  library 
system  for  teachers  that  is  in 
use  at  PBS  stations  nation- 
wide. He  has  operated  a 
variety  of  bulletin  boards  and 
electronic  services. 

Jesse's  consulting  group 
includes  his  wife,  Stacey  Lib- 
erty, who  specializes  in  word 
processing,  typesetting,  and 
human-interface  design,  and 
his  18-month-old  daughter, 
Robin  Liberty,  who  special- 
izes in  growing  up. 

Jesse  is  a  former  VP  at 
Citibank  where  he  worked  in 
the  Electronic  Development 
division,  and  he's  a  former 
psychiatric  social  worker — 
bringing  the  right  mix  of 
computers,  human  concerns, 
and  a  touch  of  lunacy  to  After 
Hours.  He  sees  his  role  there 
as  a  mix  of  facilitator  and 
agent  provocateur. 
— Chris  Parker 


UPDATE  ANNOUNCEMENT:  LHA,  Version 
2.11,  is  now  available  in  UtilForum. 

FUN  AND  GAMES:  Blackout  provides 
fast-paced  IV/ndoivs  excitement. 

SYSOP  PROFILE:  Jesse  Liberty  brings 
experience  and  fun  to  AfterHours. 
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PC  Magazine's  On-line  Service 

PC  Magaz/ne  operates  a  24-hour-a-day  interactive  dial- 
up  service  where  readers  can  find  the  utilities  published 
in  every  issue,  download  an  index  of  all  product  reviews, 
share  opinions  with  the  editors,  and  gain  access  to  Com- 
puter Library  and  Consumer  Reference  Library. 
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How  to  Subscribe  Right  Now! 

You  can  join  PC  MagNet  with  one  phone  call. 

1 .  Choose  a  phone  number  by  following  the  directions  under  "Finding 
the  Number  in  Your  Town"  (below). 

2.  Set  your  communications  software  to  300.  1 ,200,  or  2,400  bits  per 
second,  7  data  bits,  even  parity.  1  stop  bit.  and  full  duplex. 

3.  Dial  the  local  number.  When  you  connect,  type  Ctrl-C. 

4.  At  the  HOST  NAME  prompt,  type  CIS. 

5.  At  the  USER  ID  prompt,  type  1 77000.5000. 

6.  At  the  PASSWORD  prompt,  type  PC'MAGNET. 

7.  At  the  ENTER  AGREEMENT  NUMBER  prompt,  type  Z10D9100. 

8.  Register  your  name  and  enter  your  MasterCard,  Visa,  or  American 
Express  card  number.  (If  you'd  like  to  have  your  company  billed 
instead,  call  CompuServe  at  800-848-8990.) 

9.  Your  personal  User  ID  and  Password  will  be  displayed  at  the  end  of 
the  registration  process.  Record  them  for  logging  on  over  the  next  few 
days;  a  new  password  will  arrive  in  the  mail  within  ten  days  to  confirm 
your  subscription. 

There  are  no  up-front  subscription  charges:  you  pay  only  for  the 
time  you  spend  on-line.  CompuServe  meml)ers  can  join  by  entering 
GO  PCMAG  at  any  CompuServe  "I"  prompt.  CompuServe  Customer 
Service  can  be  reached  at  800-848-8990.  Outside  the  United  States, 
call  614-457-8650. 

PC  MagNet  costs  $12.80  an  hour  for  1 .200-  or  2,400-bps  service, 
or  $6.30  an  hour  (or  300-bps  service.  Billing  is  based  on  1 -minute  in- 
crements. 


Finding  the  Number  in  Your  Town 

Using  your  modem:  Dial  800-346-3247.  When  the 
modem  connects,  press  Enter.  At  the  HOST  NAME 
prompt,  enter  PHONES.  Follow  the  menus  and  note 
the  number  closest  to  you. 

Using  voice:  Dial  800-635-6225.  Follow  the  instruc- 
tions and  note  the  number. 
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Little  type,  big  type. 

On  the  base  cartridge: 
a  brand  new  collection 
of  award-winning 
Bitstream'  type  in 
many  sizes  and  more 
variety  than  any  other 
cartridge.  Headlines  up 


Type,  type,  type.  When 
you  buy  Type  City,  you  get: 
Swiss,'"* 

Zapf  Calligraphic,* 
Monospace, 

Cloister  filacb." 
Letter  Gothic, 
Swiss  Condensed 
and  Old  Dreadful  No. 
In  many  sizes.  Also 
Mies  and  bolds. 
Symbols  too.  ✓  T 
And  that's  just  to  get 
you  started. 

*  Bitslream"s  version  o) 
Helvetica"  and  Palatine* 
respectively. 


Fast  type.  Wori(s  with 
Microsoft'  Windows.'" 
Worl<s  with  Word. 
Works  with  WordPerfect.' 
Worl<s  with  you.  On 
any  HP  LaserJet  II,  IIP 
or  III  printer.  As  fast 
as  it  can  go. 


lype  City  comes  with: 

Type  filled  cartridge  with 
slots  for  add-on  cards. 
A  free  add-on  card  ($99 
value)  with  extra  faces 
and  symbols.  Plus  the 
Innocent's  Guide  to  Type, 
a  light-hearted,  non- 
technical book  that 
shows  you  step-by-step, 
how  to  produce  great 
documents. 


And  more  type.  Low 

cost  add-on  cards 
supply  new  faces,  even 
your  company  logo  or 
symbol. 


Call  1-800-522-FONT 
ext.  1405  or  see  your 
local  dealer 

COMPUSA 

Himrrh  Sift  VlavlKKe*' 


SEE  US  AT  PC  EXPO,  JAVITS  CONVENTION  CENTER  OF  NEW  YORK  JUNE  25  77  1991  BOOTH  NUMBER  2452 


TYPE  CITY"  PUTS  A  NEW  WORLD  OF  TYPE  AT  YOUR  FINGERTIPS. 

In  Type  City,  anything  is  possible.  Buy  the  font  cartridge,  pop  it  in  almost  any  HP  LaserJet*  printer,  and  you  have  an  up-to- 
date,  soup-to-nuts  collection  of  type.  From  fine  print  for  contracts.  To  grabber  headlines  for  the  office  party.  And  if  you 
ever  need  more  type,  the  four  slots  hold  low  cost  Type  City  add-on  cards  you  can  buy  in  the  store.  Type  City  is  more  than 
a  cartridge.  It's  a  system.  Call  for  a  taxi  driver's  tour  Type  City.  No  experience  necessary. 
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With  powerful  fonts  and  graphics, 
ease  of  use  and  economy* 


By  now  you've  heard  how  fast  and  easy 

Microsoft*  Windows™  makes  it  to 

tap  all  that  PC  power  you've  got  on 

your  desk- 
Well  now  there's  an  affordable,  easy 

way  to  put  that  power  on  paper  — 

microLaser  fiom  Texas  Instalments. 
Right  out  of  the  box,  microLaser 

comes  with  what  you  need 

to  print  the  razzledazzle  pages 

of  text  and  graphics  you've 

dreamed  of  creating. 
Just  plug  it  in  and  go. 
That's  because  microLaser  PS  models 

come  with  the  Adobe*  m/^ 

PostScript*  language  ''"^''^ 


and  the  memory  it  takes  to  use  it  Plus 
you  get  you r  choice  of  eidier  1 7  or  35  scal- 
able fonts,  starting  at  just  $1,999.* 

When  it  comes  to  print  speed, 
microLaser  zips  along  at  6  ppm.  If  you 
need  a  shared  printer  solution,  turn 
to  its  cousin,  microLaser  XL  This  work- 
horse gallops  at  a  formidable  16  ppm. 

If  all  that  isn't  enough,  just  look  at 
what  else  you  get  with  microLaser.  It's 
the  smallest  printer  in  its  class.  It  han- 
dles more  paper  and  envelopes  in  more 
ways.  And  it  suppiorts  more  than  4,000 
software  packages,  including 
your  Windows  applications. 
So  when  you  add  it  all  up. 


you'll  understand  why  MacUsCT 
the  power  of  your  ideas  1141^^2 
needs  the  power,  convenience  and 
economy  of  microLaser.  Let  microLaser 
open  new  windows  for  you. 

For  the  name  of  the  nearest  dealer,  call 

1-800-527-3500- 

The  micn)LisCT  PS17  has  earned  the  1990  PC  WoiW  Be« 
Buy  awanl;  miouLaser  PS35  has  earned  the  1990  Jn/bWoiU 
Excellent  Value  award  and  41^  mice  fium  MacL/jer, 
Octuterl990. 

Texas 
Instruments 


*TI  sugECSted  mail  price.  (Dealers'  prices  may  vary.)  mioDLaser  is  a  trademarlc  ofTexas  Instruments  Inairpiirated.  Adotie,  PostScript  and  the  PueiSoript  Lofio  are  iqjistBeJ  trade- 
maiks  of  Adobe  Sysems,  IiK.  Miaosoft  is  a  tegisiEmJ  trademark  and  Windcws  is  a  ttaJematlc  of  Mmusolt  Corporation.  ©1991  TI  71816 
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Bitmap  Creation 
Under  Windows: 
The  Old  Functions 


The  bitmap  is  fundamentally  antagonis- 
tic to  device-independent  graphics  pro- 
gramming. First,  bitmaps  cannot  be  dis- 
played on  nonraster  output  devices  like 
plotters.  Second,  bitmaps  often  imply  a 
particular  size  and  device  resolution.  They 
can  lose  information  when  compressed 
or  develop  "jaggies"  when  expanded. 
Third,  and  perhaps  most  critical,  particu- 
lar output  devices  may  not  be  capable  of 
accurately  rendering  all  the  colors  in  a 
bitmapped  image. 

Yet  bitmaps  have  become  so  impor- 
tant to  the  integration  of  real-world  im- 
ages into  computer  applications  that  we 
simply  can't  do  without  them.  Instead, 
we  must  find  some  way  to  deal  with  these 
problems. 

The  only  type  of  bitmap  that  is  inde- 
pendent of  output-device  color  capabili- 
ties is  the  monochrome  bitmap,  with  1  bit 
defining  1  pixel.  But  man  does  not  live 
by  monochrome  bitmaps  alone.  Although 
dithering  and  halftoning  can  be  imple- 
mented in  monochrome  bitmaps,  this 
results  in  a  loss  of  spatial  resolution. 

Color  bitmaps  require  multiple  bits  per 
pixel.  In  versions  of  Windows  prior  to 
3.0,  color  bitmaps  were  very  much  spe- 
cific to  particular  output  devices.  For 
example,  a  1 6-color  bitmap  could  not  be 
displayed  on  a  256-color  device,  and  vice 
versa.  Also,  these  early  versions  of  Win- 
dows did  not  have  a  palette  manager,  so 
you  were  stuck  with  whatever  colors  the 
device  driver  selected. 

The  device-independent  bitmap  (DIB), 
introduced  in  Windows  3.0,  solves  these 
color  problems — but  only  in  part.  It's 
important  to  understand  both  the  limita- 
tions of  the  DIB  and  how  Windows  uses 
the  color  information  contained  in  the 
DIB  specification. 

As  I  mentioned  in  the  last  issue,  the 
word  bitmap  itself  causes  a  problem  when 
you're  working  with  Windows  3.0,  be- 
cause a  bitmap  in  Windows  can  really 
exist  as  three  separate  entities:  A  bitmap 
file  is  stored  on-disk,  a  bitmap  specifica- 
tion (basically  the  same  information  as  a 


■  For  many  common  uses 
of  bitmaps,  Windows 
3.0's  CreateDlBltmap 
function  is  not  only  more 
difficult  to  use,  it  doesn't 
give  you  any  advantage 
over  the  old  functions. 


bitmap  file)  is  stored  in  application 
memory,  and  a  bitmap  object  is  stored  in 
memory  controlled  by  Windows  and  ref- 
erenced by  a  handle  to  the  bitmap.  You 
can  have  a  device-independent  bitmap 
file  and  a  device-independent  bitmap 
specification,  but  all  bitmap  objects  are 
device-specific. 

When  I  use  the  word  bitmap  by  itself, 
I'll  be  referring  to  a  bitmap  object  refer- 
enced by  the  bitmap  handle. 

CHECKING  FOR  BITMAP  SUPPORT 

Before  we  get  too  far,  let's  take  care  of 
the  problem  of  nonraster  devices  such  as 
plotters.  The  things  I'll  be  discussing  in 
this  series  on  bitmaps  are  applicable  only 
to  raster  devices — they  can't  be  used  with 
nonraster  devices. 

To  determine  whether  a  particular  out- 
put device  supports  bitmaps,  you  call  Get- 
DeviceCaps  with  the  RASTERCAPS  pa- 
rameter. The  function  returns  a  series  of 
bit  flags  encoded  in  a  16-bit  integer.  Most 
of  these  flags  are  for  internal  use  by  Win- 
dows to  determine  the  capabilities  of  the 
device  driver.  If  the  device  driver  does 
not  directly  support  a  particular  opera- 


tion, the  Windows  GDI  module  emulates 
it.  However,  two  of  these  flags  are  also 
important  to  Windows  applications.  When 
discussing  the  Windows  3.0  palette  man- 
ager, I  showed  how  to  test  for  palette 
support  using  the  RC_PALETTE  bit  flag. 

To  test  for  bitmap  support,  you  use  the 
RC_BITBLT  bit  flag.  If  the  expression: 

RC_BITBLT  &  GetDevlceCaps  (hdc, 
RASTERCAfS)  ; 

is  nonzero,  the  device  supports  bitmaps 
and  other  raster  functions  (such  as  SetPixel 
and  FloodFill). 

You  don't  need  to  perform  this  test  for 
video  displays;  Windows  requires  that  they 
support  bitmaps.  But  it's  a  good  idea  to 
make  this  test  for  printers,  because  the 
printer  may  actually  be  a  plotter. 

VIDEO  MEMORY  FORMATS 

For  the  moment,  let's  focus  on  video 
displays.  As  I  mentioned,  bitmap  objects 
in  Windows  (other  than  monochrome 
bitmaps)  are  always  device-specific.  What 
this  means  is  that  Windows  stores  the 
bitmap  in  memory  in  a  format  based  on 
the  organization  of  memory  on  a  particu- 
lar video  display  board.  This  allows 
maximum  performance  in  rendering  the 
bitmap  on  the  video  display. 

Thus,  to  understand  bitmaps,  you  must 
also  understand  how  memory  is  organ- 
ized on  video  display  boards. 

A  monochrome  graphics  video  board 
uses  1  bit  per  pixel.  Generally,  the  memory 
on  a  monochrome  video  board  (such  as 
the  CGA  and  the  Hercules  Graphics  Card, 
both  of  which  unfortunately  are  still  in 
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MEMORY  ORGANIZATION  ON  A  MONOCHROME 
VIDEO  BOARD 
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Figure  1:  In  a  monochrome  graphics  adapter  board,  each  bit  corresponds  to  one  pixel. 


common  use)  is  organized  as  shown  in 
Figure  1 .  Each  byte  contains  8  bits  corre- 
sponding to  8  pixels.  A  0  bit  is  blacic  and 
a  1  bit  is  white.  The  most  significant  bits 
in  each  byte  are  the  leftmost  pixels.  The 
video  memory  is  usually  organized  se- 
quentially, beginning  with  the  top  row  on 
the  display  and  continuing  down. 

A  16-color  graphics  video  board  re- 
quires 4  bits  per  pixel,  and  a  reasonable 
way  to  organize  such  memory  is  shown 
in  Figure  2.  Each  byte  represents  2  pixels. 

But  memory  on  16-color  video  boards 
such  as  the  EGA  and  VGA  (used  in  reso- 
lutions required  by  Windows)  is  not  or- 
ganized as  shown  in  Figure  2.  Instead, 
the  memory  is  arranged  in  four  color 
planes,  and  each  plane  is  organized  like 
the  memory  in  a  monochrome  video 
board  with  8  pixels  per  byte,  as  shown  in 
Figure  3.  Using  four  planes  yields  4  bits 
per  pixel  for  the  16  colors. 

With  256-color  video  boards  like  the 
8514/A  and  some  Super  VGA  adapters, 
memory  organization  becomes  more  ra- 
tional, as  shown  in  Figure  4.  Each  byte 
contains  8  color-bits  that  make  up  a  single 
pixel. 

I  don't  have  any  hands-on  experience 
with  24-bit  color  video  boards  (yet),  but 


it's  quite  likely  that  some  of  them  com- 
bine the  color  bits  and  the  planar  ap- 
proach. Each  of  the  red,  green,  and  blue 
planes  may  be  organized  as  shown  in 
Figure  4.  The  combination  of  the  three 
planes  gives  24  bits  per  pixel. 

A  Windows  program  can  determine 
how  memory  is  organized  by  calling 
GetDeviceCaps  with  the  BITSPIXEL  and 
PLANES  parameters: 

iBitCount  =  GetOevlccCapa  (hdc, 

BITSPIXEL)  ; 
IP lanes  =  G«tDavicaCaps  (hdc, 

PLANES)  ; 

For  a  monochrome  board,  these  two  values 
are  both  1 .  For  the  EGA  and  VGA  run- 
ning under  Windows,  these  values  are  1 
and  4,  respectively.  And  for  the  8514/A 
and  256-color  Super  VGA  adapters,  the 
two  values  are  8  and  1 .  respectively. 

The  total  number  of  colors  that  the 
video  display  can  render  simultaneously 
can  be  calculated  by  the  C  expression 

IL  «    (iBitCount   •  iPlanes) 

Just  like  video  displays,  bitmap  objects  in 
Windows  have  a  particular  number  of  color 


bits  per  pixel  and  a  particular  number  of 
color  planes. 

THE  OLD  VS.  THE  NEW 

Versions  of  Windows  prior  to  3.0  sup- 
ported four  functions  that  applications 
could  use  to  create  a  bitmap  object.  These 
four  functions  are  still  supported  under 
Windows  3.0;  a  fifth  function  named 
CreateDIBitmap  is  also  available. 

You  may  hear  that  some  folks  at 
Microsoft  now  discourage  the  use  of 
the  old  functions  to  create  bitmaps — they 
point  you  to  the  CreateDIBitmap  func- 
tion instead. 

Indeed,  you  can  do  virtually  every- 
thing you  want  with  bitmap  creation  us- 
ing CreateDIBitmap.  This  function  is  like 
an  intelligent  superset  of  the  earlier 


Despite  its  name, 
CreateDIBitmap 
doesn't  create  a  new 
and  different  type  of 
bitmap — it  creates  the 
same  device-specific 
bitmap  as  the  old 
functions,  but  in  a 
different  way. 


bitmap  functions.  Despite  its  name,  it 
doesn't  create  a  new  and  different  type  of 
bitmap — it  creates  the  same  device-spe- 
cific bitmap  as  the  old  functions,  but  in  a 
different  way.  The  more  important  impli- 
cation of  the  new  device-independent 
bitmap  is  its  file  format  and  the  related 
bitmap  .specification. 

But  don't  get  hung  up  about  using 
CreateDIBitmap  rather  than  the  old 
bitmap-creation  functions.  For  many 
common  uses  of  bitmaps,  CreateDIBitmap 
is  not  only  more  difficult  to  use,  but  it 
doesn't  give  you  any  advantage  over  the 
old  functions.  All  the  bitmap-creation  func- 
tions are  closely  intertwined,  as  I'll 
demonstrate  in  this  series. 

If  you're  going  to  use  a  bitmap  to 
capture  part  or  all  of  the  image  on  a  video 


ONE  WAY  TO  ORGANIZE  MEMORY 
ON  A  16-COLOR  BOARD 
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Figure  2:  In  a  16-color  video  board,  each  byte  corresponds  to  two  pixels. 
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HOW  MEMORY  IS  REALLY  ARRANGED 
ON  16-COLOR  VIDEO  ADAPTERS 
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Figure  3:  The  16- 

color  EGA  and 
VGA  are  organized 
as  four  1-bit-per- 
pixel  color  planes. 


display,  you'll  find  using  the  old  bitmap- 
creation  functions  easier.  If  you  want  to 
create  a  "shadow  bitmap"  for  drawing 
on,  using  GDI  functions  to  eventually 
transfer  to  the  video  display,  again  you'll 
find  the  old  bitmap-creation  functions 
easier  to  u.se.  Even  if  you  plan  to  save  a 
bitmap  as  a  file  in  the  device-independent 
format  (discussed  in  the  last  issue),  you 
can  still  create  the  bitmap  using  the  old 
bitmap  functions. 

Of  course,  there  are  some  occasions 
when  you'll  want  to  create  a  bitmap 
using  CreatDIBitmap  rather  than  the 
old  functions:  when  reading  a  device- 
independent  bitmap  file  from  the  disk 
and  displaying  it  on  the  video  display, 
after  obtaining  a  device-independent 
bitmap  specification  through  the  clip- 
board, or  when  creating  bitmap  images 
with  specific  color  information. 

But  there  are  times  when  you  may 
think  you  need  to  create  a  bitmap  when 
there  is  actually  no  reason  to!  If  you  start 


with  a  device-independent  bitmap  speci- 
fication, create  a  bitmap  object  from  it, 
and  then  throw  away  the  DIB  specifica- 
tion: you've  lost  the  device-independent 
data  and  you're  stuck  with  a  device-spe- 
cific bitmap. 

The  most  important  lesson  to  learn 
from  these  columns  on  bitmaps  is  what  to 
do  in  each  situation. 

THE  MEMORY  DISPLAY  CONTEXT 

It's  almost  impossible  to  discuss  bitmaps 
in  Wiiulows  without  also  discussing  the 
memory  device  comext.  You  need  the 
memory  device  context  to  draw  on  a  bitmap 
using  the  Graphics  Device  Interface  (GDI) 
drawing  functions  and  to  transfer  the  image 
on  the  bitmap  to  the  screen  or  a  printer. 

Normally,  a  device  context  refers  to  a 
particular  graphics  output  device  (such  as 
a  video  display  or  a  plotter)  and  its  Win- 
dows device  driver.  A  memory  device 
context  exists  only  in  memory.  It's  not  a 
real  graphics  output  device,  but  it  is  said 
to  be  "compatible"  with  a  particular  real 
device. 

For  example,  suppose  that  the  variable 
hdc  is  a  device  context  handle  for  a 
window  on  the  video  display.  You  can 
create  a  memory  device  context  using  the 


H MEMORY  ORGANIZATION  ON  256-COLOR 
VIDEO  BOARDS 


Figure  4:  In  256-color  boards,  each  byte  corresponds  to  one  pixel. 


HDC  hdcMem  ; 

hdcMam  ^  CreateConpatlbleDC 
(hdc)  ; 

This  memory  device  context  is  said  to  be 
compatible  with  the  video  display.  We'll 
see  the  implications  of  this  "compatibil- 
ity" shortly. 

The  memory  device  context  has  a 
display  surface  just  like  a  real  raster  device. 
However,  this  display  surface  is  initially 
very  small-it's  monochrome,  1  pixel  wide 
and  1  pixel  high.  The  display  surface  is 
just  a  single  bit.  You  can't  do  much  with 
a  I -bit  display  surface,  so  the  only  prac- 


The  bitmap  you  select 
in  a  memory  device 
context  must  be  either 
a  monochrome  bitmap 
or  a  bitmap  with  the 
same  organization  as 
the  real  device  that  the 
memory  device  context 
Is  compatible  with. 


tical  step  to  take  next  is  to  make  the  display 
surface  larger.  You  do  this  by  selecting  a 
bitmap  into  the  memory  display  context. 
Let's  suppose  hbm  is  a  handle  to  a  bitmap 
object  (never  mind  where  it  came  from 
for  the  moment).  You  select  the  bitmap 
into  a  memory  device  context  like  so: 

SelectObject    (hdcMem,   hbm)  ; 

This  is  the  same  function  you  use  for 
selecting  pens,  brushes,  fonts,  regions, 
and  palettes  into  device  contexts.  How- 
ever, the  memory  device  context  is  the 
only  type  of  device  context  you  can  se- 
lect a  bitmap  into. 

After  the  SelectObject  call,  the  bitmap 
/.V  the  di-splay  surface  of  the  memory  device 
context,  and  you  can  do  almost  anything 
with  this  memory  device  context  that  you 
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can  do  with  a  real  device  context.  If  you 
use  GDI  functions  to  draw  on  the  display 
surface,  the  images  you  draw  are  drawn 
on  the  bitmap.  You  can  use  the  BitBlt 
function  to  transfer  a  screen  image  into 
the  bitmap,  or  to  transfer  the  image  in  the 
bitmap  to  the  video  display. 

Here's  the  catch:  The  bitmap  you  select 
in  a  memory  device  context  must  be  ei- 
ther a  monochrome  bitmap  or  a  bitmap 
with  the  same  memory  organization  as 
the  real  device  that  the  memory  device 
context  is  compatible  with. 

For  example,  suppose  your  Windows 
program  is  running  on  a  16-color  VGA. 
Memory  on  the  VGA  board  is  organized 
in  four  planes,  where  each  plane  has  1  bit 
per  pixel.  If  you  create  a  memory  device 
context  compatible  with  the  video  dis- 
play, you  can  select  only  a  monochrome 
bitmap  into  it,  or  a  bitmap  organized  in 
four  planes  with  1  bit  per  pixel.  Consid- 
ering that  you  can't  really  do  very  much 
with  a  bitmap  object  without  selecting  it 
into  a  memory  device  context,  this  se- 
verely limits  the  formats  of  bitmap  ob- 
jects that  your  program  can  create. 

BASIC  WINDOWS  BITMAP  CREATION 

Now  let's  begin  looking  at  the  four  bitmap- 
creation  functions  supported  under  ver- 
sions of  Windows  prior  to  3.0.  For  all 
the.se  functions,  you'll  First  deFme  a  vari- 
able of  type  HBITMAP  (handle  to  a  bitnuqD): 

RBITMAP  hbm  ; 

The  basic  function  to  create  a  bitmap 
object  is 

hfan  >  CrMtaBitmap  (INidth, 
IBalght,  bPlanas,  bBltCount, 
IpBlts)  ; 

The  First  two  parameters  are  integer  val- 
ues specifying  the  width  and  height  of  the 
bitmap  in  pixels.  The  second  two  para- 
meters are  byte  values  with  the  number 
of  color  planes  and  color  bits  per  pixel. 
The  last  parameter  is  a  far  pointer  to  an 
array  of  bits  to  initialize  the  bitmap  image. 
This  parameter  can  be  NULL,  to  create 
an  uninitialized  bitmap. 

You  can  set  bPlanes  and  bBit- 
Count  to  whatever  you  want,  and  GDI 
will  create  a  bitmap  for  you.  However,  as 
I  said,  you  can't  do  very  much  with  a 
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bitmap  object  without  selecting  it  into  a 
memory  device  context,  and  a  memory 
device  context  is  always  compatible  with 
a  particular  real  device.  The  bitmap  you 
select  into  the  memory  device  context 
must  be  either  monochrome  or  in  the 
same  format  as  the  real  device.  If  it 
isn't,  SelectObject  will  return  NULL, 
indicating  an  error. 

In  practice,  you'll  Find  that  this  limits 
you  to  just  two  choices:  You  can  set 
bPlanes  and  bBitCount  to  1  to  create 
a  monochrome  bitmap  and  select  this  bitmap 
into  any  memory  device  context  without 
error. 


You  can't  do  much 
with  a  bitmap  object 
without  selecting  it  into 
a  memory  device  i 
context,  which  is  always 
compatible  with  a 
particular  real  device. 


Otherwise,  bPlanes  and  bBitCotmt 

must  be  set  to  the  values  you  obtain  from 
GetDeviceCaps,  using  the  PLANES  and 
BITSPIXEL  parameters  for  a  real  device 
context,  and  you  can  select  this  bitmap 
only  into  a  memory  device  context 
compatible  with  this  real  device. 

The  CreateBitmapIndirect  function  is 
similar  to  CreateBitmap: 

hbm  •  CreateBitmapIndirct      (tbm)  ; 

where  the  single  parameter  is  a  pointer  to 
a  structure  of  the  type  BITMAP,  deFined 
in  WINDOWS.H  as  follows: 

typadaf  struct  tagBITMAP 
i 

Int       bmType  ; 
int       bmWidth  ; 
int       bmHeight  ; 
int       braWidthBytes  : 
BYTE    bmPlanes  ; 
BYTE    bmBltsPixal  ; 
LPSTR  bmBits  ; 
) 

BITMAP  ; 


As  you  can  see,  these  Fields  are 
mostly  the  same  as  the  Five  parameters 
to  CreateBitmap,  with  two  exceptions: 
the  bmType  Field  (which  you  set  to  0, 
so  it  doesn't  really  matter)  and  the  hnWidth- 
Bytes  Field,  which  indicates  the  width 
of  each  row  of  pixels  in  bytes.  This  must 
be  an  even  number.  Assuming  the  variable 
bm  is  a  structure  of  the  type  BITMAP, 
you  can  calculate  this  Field  with 

bm.bmWidthBytes  =2     *   ( (bm.bmHidth 
*  bm.bmBitsPixel  +  15)    /   16)  ; 

The  last  Field  in  the  BITMAP  structure  is 
a  pointer  to  an  array  of  bits  to  initialize 
the  image  in  the  bitmap.  (This  can  be  set 
to  NULL  to  create  an  uninitialized  bitmap.) 

To  initialize  the  bitmap,  you  must  know 
the  format  of  the  bitmapped  data.  In  a 
monochrome  bitmap,  the  format  is  fairly 
simple:  The  bitmap  is  organized  by  rows, 
beginning  with  the  top  row.  Each  row  of 
pixels  contains  an  even  number  of  bytes. 
The  most  signiFicant  bits  of  the  First  byte 
contain  the  leftmost  pixels  of  the  row.  A 
0  bit  is  black  and  a  I  bit  is  white.  If  the 
pixel  width  of  the  bitmap  is  not  a  mul- 
tiple of  16,  the  row  must  be  right-padded 
so  it  has  an  even  number  of  bytes. 

Suppose  you  want  to  create  a  16-by- 
1 6-pixel  bitmap  initialized  as  a  black 
background  with  a  diagonal  white  line 
from  upper  left  to  lower  right.  The  array 
of  bits  would  be 

BYTE  abBits[]   =  ( 

0x80,  0x00,  0x40,  0x00, 

0x20,  0x00,  0x10,  0x00, 

0x08,  0x00,  0x04,  0x00, 

0x02,  0x00,  0x01,  0x00, 

0x00,  0x80,  0x00,  0x40, 

0x00,  0x20,  0x00,  0x10, 

0x00,  0x08,  0x00,  0x04, 

0x00,  0x02,  0x00,  0x01   )  ; 

The  format  of  bitmapped  data  in  a  color 
bitmap  is  . . .  well,  you  really  can't  know. 
You  can  Figure  it  out  for  common  video 
adapters  (and  indeed,  I'll  be  discussing 
these  color  bitmap  formats  in  a  future 
column),  but  doing  so  threatens  your 
program  with  device-dependence  and 
possible  obsolescence. 

This  is  why  there  was  a  need  for 
something  better  in  Windows  3.0,  and 
that  something  is  the  device-independent 
bitmap.  If  you  need  to  initialize  a  color 
bitmap,  you'll  want  to  use  CreateDIBitmap 
or  SetDIBits,  which  I'll  discuss  in  the 
next  issue. 
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TWO  MORE  FUNCTIONS 
As  I  mentioned,  in  practice  you  Ml  proba- 
bly create  only  monochrome  bitmaps  or 
color  bitmaps  compatible  with  a  particu- 
lar device.  For  these  ceAor  isittaaps,  Win- 
dows supplies  a  simpler  alternative  to 
CreateBitmap: 

Itm  ■  CwBtaCe^npatl  hi  ■■1f»  (fade. 

This  function  creates  a  bitmap  of  the 
specitled  pixel  width  and  height  with  a 
number  of  planes  and  color  bits  equal  to 
the  real  device  context  whose  handle  is 
hdc.  The  function  uses  this  handle  only 
to  obtain  information  about  the  memory 
organization  of  the  device  context.  The 
CreateCompatibleBitmap  function  is 
equivalent  to  the  following  code: 

WlMM  -  Om)  OMMnrlewCapa 

(  hdc,   PLANES)  ; 
MitCoBBt  >  (BXn)  GatOavlcaCaps 
itade,  amraBL)  ; 

UtaB  -  CrmtaBltm^  (iWldth, 
llalf^,  taiMamm,  bBltComit, 

warn  ; 

Notice  that  you  can't  initialize  the  bitmap 
using  CreateCompatibleBitmap.  However, 
iniiiali/ing  color  bitmaps  using  the  old 
bitmap  functions  is  not  recommended. 

We  can  now  formulate  some  guide- 
lines for  creating  bitmaps,  based  on  two 
criteria:  Use  the  simplest  function  pos- 
sible and  avoid  device  dependence.  Here 
are  the  guidelines: 

■  For  creating  monochrome  bitmaps 
(either  initialized  or  uninitialized),  use 

CrcaloBilmap. 

■  For  creating  uninitialized  color  bitmaps 
compatible  with  an  output  device,  use 

CreateCoinpatihieBitmap. 

■  For  creating  initialized  color  bitmaps, 
use  CreateDIBitmap. 

Now  I  ask  you:  Are  these  or  arc  these 
not  the  simplest  Windows  programming 
guidelines  you've  ever  seen? 

The  fourth  prc-Windows  3.0  bitmap 
creation  function  is 

hbm  -  CrMtcDlsoardablaBltMp 

(bdo,  IWldth,  IBalght)  ; 

The  parameters  are  the  same  as  those  for 
CreateCompatibleBitmap.  If  a  discardable 
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bitmap  is  not  selected  in  a  memory  de- 
vice context,  Windows  is  free  to  discard 
the  bitmap  when  tnemory  gets  low. 
(Obviously,  this  function  should  be  used 
only  for  bitmaps  that  can  be  easily  regen- 
erated.) If  the  bitmap  is  discarded  and  a 
program  attempts  to  select  it  into  a  memory 
device  context,  the  SelectObject  function 
will  return  NULL.  The  program  should 
then  delete  the  bitmap  handle  by  calling 
DeleteObject. 

OneateDiscardableBtlmap  is  mudi  less 
important  now  than  it  was  in  the  days 
when  Windows  didn't  use  protected  mode. 
I  haven't  experimented  with  this  myself, 
but  I've  heard  that  it's  very  difficult  to 
persuade  Windows  3.0  to  discard  a  dis- 
cardable bitmap.  Under  the  forthcoming 
32-bit  version  of  Windows,  I  wouldn't  be 
surprised  to  see  this  call  become  func- 
tionally equivalent  to  CreateCompatible- 
Bitmap. 

OTHER  OLD  BITMAP  FUNCTIONS 

If  you  create  an  uninitialized  bitmap,  you 
can  still  inhialize  it  at  a  later  lime.  To  do 
this  you  use 

MtUtaavaita  ifOm,  4Mouit, 

where  the  second  parameter  is  the  num- 
ber of  bytes  pointed  to  by  the  last  pa- 
rameter. You  can  also  obtain  the  follow- 
ing bitmap  bits: 

GatBitaapBits  (hbm,  dMCooBt, 

where  the  last  parameter  points  to  an  array 
that  receives  the  bits.  Because  the  format 

of  color  bitmap  data  is  not  available  without 
device-specific  snooping,  use  these  func- 
tions only  for  monochrome  bitmaps.  For 
color  bitmaps,  use  the  device-indepen- 
dent equivalents  (SetDIBits  and  GetOI- 
Bits)  instead. 

One  exception  to  this  rule  is  for  mak- 
ing copies  of  bitmaps  that  are  compatible 
with  tfie  same  device.  In  this  case,  you 
can  use  GetBitmapBits  on  the  original 
and  SetBitmapBils  on  the  copy.  You  don't 
need  to  know  the  format  of  the  data  to  do 
this. 

£>o  you  know  that  Windows  1 .0  had  a 
64K  limit  on  the  size  of  a  bitmap?  Get- 
ting rid  of  this  limit  was  one  of  the  en- 
hancements of  Windows  2.0.  Still,  you 
may  be  wondering  about  setting  or  get- 
ting bitmap  data  where  the  size  exceeds 
64K.  Rest  assured  that  the  CreateBitmap, 


CrcatcBitmapIndirect,  SetBitmapBits,  and 
GetBitmapBits  functions  all  support  huge 
memory  blocks.  Just  allocate  the  buffer, 
using  GlobalAIIoc  with  a  size  greater  than 
64K.  However,  if  the  bitmap  is  very  large 
and  you  don't  want  to  use  that  much 
memor>'  at  one  time,  use  SetDIBits  and 
GetDIBits  instead.  These  functions  allow 
setting  or  getting  bitmap  bits  in  smaller 
chunks. 

To  obtain  the  size  and  memory  or- 
ganization of  a  bitmap  (possibly  in  prqpa- 

ration  for  calling  SetBitmapBits  or 

GetBitmapBits),  you  u.se 

(WSVR)  ste)  ; 

where  bm  is  a  structure  of  type  BITMAP. 
Ignore  the  bmBits  field.  The  total  size 
of  the  bitmap  data  in  bytes  can  be  calcu- 
lated by 

(long)   bm.bmHidthBytes  * 
taai.baBaight  •  te.laiPlwiM 

To  delete  a  bitnu^,  call 

I>*l«t«Obj«ot  (libM)  ; 

Don't  delete  a  bitmap  while  it's  selected 
in  a  memory  device  context. 

To  delete  a  memory  device  ctmtext, 
use  the  line: 

o«l«taoc  (bdeMMO  ; 

You  can  delete  a  memory  device  context 
if  a  bitmap  is  selected  into  it.  The  bitmap 
will  still  be  available. 

There's  a  fifth  pn-Windows  3.0  func- 
tion that  returns  a  handle  to  a  bitmqi. 
This  is  it: 

hbm  =  LoadBltMp  (hTBtlW, 
sxNaa*)  ; 

This  function  is  used  for  loading  a  bitmap 
resource  from  a  program's  .EXE  file,  from 
a  dynamic  link  library,  or  from  one  of  the 
predefined  bitmaps,  such  as  those  used 
for  elements  of  the  user  interface  (like  the 
check  marks  on  menu  items). 

With  the  exception  of  GetBitmapDi- 
mension  and  SetBitmapDimension  (which 
have  very  little  functionality  and  have 
probably  rarely  been  used),  we've  now 
covered  all  of  the  pie-Windows  3.0  bitmap 
functions.  In  the  next  issue,  I'U  discuss 
the  new  bitmap  functions  introduced  in 
Windows  3.0.  ■ 
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Our  efforts  have  been  well  received. 
Northgate  OmniKey  keyboards 
are  clearly  the  choice  of  experts 
and  users  alike  A  PC  Magazine 
Editor's  Choice,  two  Computer 
Shopper  Best  Buy  Awards  and 
PC  Computing's  Most  Valuable 
Product  awards  are  proof 

60-day  no-risk  trial!  Use  OmniKey/ 
102  or  OmniKey/ULTRA  for  60 
days.  If  you're  not  100%  satisfied, 
we'll  buy  it  back!  Keep  it  and  it's 
protected  by  a  full  5-year  parts 
and  labor  warranty. 

You  just  can't  lose  . . .  order  now! 
Call  for  quantity  discounts,  dealer 
and  distributor  pricing. 


Charge  it!  We  accept  VISA, 
MasterCard  and  Discover 

HOURS:  MON.-FRI.  7  AM-10  PM; 
SAT8AM-4PM  Central. 


CALL 
TOLL 
FREE 


800-828^133 


IN  US.A. 

AND 

CANADA 


Nodct  10  the  Hearing  Impairrd:  Northgllc  has  TDD  capabilil)':  800.515.0602 
DEALER  INQUIRIES  WELCOME 


COUPUTFff 

"Smart  Tools  For  Business'"" 

7075  Flying  Cloud  Drive.  Eden  Prairit  MN  55344 
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If  you  can't  have  Jim  Seymour  next  to  your  PC, 
make  sure  you  have  the  next  best  thing... his  new  book. 

JIM  SEYMOUR'S  PC  PRODUCTIVITY  BIBLE 


No  one  knows  more  about  wringing 
that  last  ounce  of  productivity  out  of  PCs 
and  PC  technology  than  Jim  SQrmour. 
Thisted  by  millions  of  readers  for  his  plain- 
spoken  insight,  Jim  Seymour  is  today's 
leading  authority  on  PC  productivity. 

Now,  Jim  Seymour  presents  his  best 
tips,  tricks  and  PC  strategies  in  JIM 
SEYMOUR'S  PC  PRODUCTIVITY  BIBLE. 
In  over  100  information-packed  chapters, 
Jim  shows  you  how  to  save  time,  money 
and  frustration  by  providing  you  with... 

■  An  up-to-the-minute  guide  to  today's 
mayor  {^plications,  including  spread- 
sheets, word  processing,  database 
management  and  graphics. 

■  An  informed  guide  to  the  latest  hard- 
ware from  the  man  who's  tried  it  all. 

■  A  handy  detachable  cheat  sheet  for 
quick  solutions  to  everydj^^  PC  problems. 


'//My  The  Jim  Sevmoi  r  />RODt'CTiviTV  Series 
IIm'  I  llinuile  CtttuftiUcr  H<ntk! 


J    1  M 


Tiie  Best  Tips  and  Tricks  mom  America's  Top  PC  Expert 


Best  of  aU,  JIM  SEYMOUR'S  PC  PRODUCTIVITY  BIBLE  is  the  ultimate  source  on  everything  from 
little-known  utilities  to  fail-proof  backup  plans,  from  knock- 'em-dead  presentations  to  painless 
computing  on  the  road.  In  his  inimitable,  straight-forward,  entertaining  style,  Jim  SQTnour  tells  you 
what  you  need  to  know  to  get  the  most  out  of  your  PC  investment. 


jm  SEYMom 's  PC  productivity  bible- 
tee  ULTIMATE  SOURCE  ON  PC  PRODUCTIVITY  FROM  THE  ULTIMATE  PC  EXPERT. 

jm  SEYMOUR'S  PC  PRODUCnvm  BIBLE 
ISBN  0-13-511080-7  t24.95 

To  order  a  Brady  Computer  Book  call  1-800-223-^022  or  visit  your  favorite  bookstore. 
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The  annual  Software  Development  con- 
ference, sponsored  by  Miller-Freeman 
Publications,  has  become  the  premier  event 
for  serious  programmers.  The  conference 
is  always  a  great  place  to  see  and  hear 
famous  writers,  theorists,  and  devel- 
opers— ranging  from  Adele  Goldberg  to 
Stan  Kelly-Bootle — but  it's  also  a  very 
useful  barometer  of  trends  in  the  indus- 
try. At  the  '88  and  '89  conferences,  many 
of  the  presentations  dismissed  DOS  as  a 
dead  issue,  and  looked  toward  Unix  and 
OS/2  as  the  development  environments 
and  application  targets  of  the  imminent 
future.  But  at  SD  '90,  most  speakers  seemed 
resigned  to  the  continued  dominance  of 
DOS  and  Windows,  and  the  biggest  news 
at  the  conference  was  Borland's  announce- 
ment of  a  new  version  of  C++  that  can 
build  Windows  programs. 

Those  of  you  who  are  new  to  the  Windows 
racket  may  well  wonder  why  Microsoft 
C  and  the  Microsoft  Windows  Software 
Development  Kit  have  had  such  a  ham- 
merlock  on  the  Windows  development 
market  for  so  long.  After  all,  if  the  Windows 
function  call  interfaces  are  designed  to  be 
called  directly  from  C,  and  Windows 
applications  by  definition  use  Windows 
system  functions  for  all  keyboard,  mouse, 
and  screen  I/O  instead  of  the  C  runtime 
library,  one  ought  to  be  able  to  write  a 
Windows  program  with  any  old  C  com- 
piler, right? 

This  assumption,  which  seems  emi- 
nently reasonable  on  the  surface,  turns 
out  to  be  dead  wrong  for  two  reasons  that 
are  entirely  unrelated  to  the  C  language 
itself:  the  macro-structure  of  Windows 
executable  files,  and  certain  support  for 
Windows'  virtual  memory  manager  in  the 
C  compiler's  code  generator. 

WINDOWS  .EXE  FILES 

Before  looking  at  the  internals  of  Windows 
programs,  let's  consider  the  composition 
of  the  two  types  of  programs  recognized 
by  plain-vanilla  DOS.  The  simplest  type 
is  a  .COM  file;  it  consists  of  a  pure  code 
image  without  any  file  header,  relocation 


Power 

Programming 

Mastering  the 
Complexity  of  the 
Windows  API 


Until  the  advent  of 
Borland's  C++,  Microsoft 
C  and  the  Microsoft 
Windows  Software 
Development  Kit  have 
had  a  hammerlock  on  the 
Windows  development 
market.  , 


table,  or  debugging  information,  and  it's 
limited  to  a  maximum  size  of  64K.  The 
loader  launches  a  .COM  program  by  al- 
locating the  largest  available  block  of  free 
memory,  building  a  program  segment  prefix 
(PSP)  at  the  bottom  of  the  block,  reading 
the  .COM  file  into  memory  just  above  the 
PSP,  and  jumping  to  the  first  byte  of  the 
program.  Philosophically,  .COM  files  are 
the  direct  counterparts  of  the  executable 
program  format  u.sed  by  Digital  Research's 
CP/M  operating  system  for  8080  and  Z- 
80  microcomputers,  and  this  heritage  is 
all  too  evident  in  the  lack  of  safeguards 
associated  with  such  files.  You  can  re- 
name any  data  file  with  a  .COM  exten- 
sion, type  its  name  at  the  command  line 
prompt,  and  DOS  will  cheerfully  commit 
suicide  by  bringing  the  "program"  into 
RAM,  transferring  control  to  it — and 
crashing  horribly. 

The  other,  more-sophisticated  type  of 
DOS  executable  file  is  called  an  .EXE 
program.  An  .EXE  file  has  three  main 
components:  a  file  header,  a  relocation 
table,  and  the  program's  code  and  data 
(see  Figure  1).  The  header  is  not  very 


complex  and  contains  only  a  few  impor- 
tant items  of  information:  a  2-byte  signa- 
ture MZ  (the  initials  of  Mark  Zbikowski, 
one  of  the  principal  authors  of  DOS,  Versions 
2.0  through  3. 1);  the  sizes  of  the  header, 
relocation  table,  and  entire  file;  initial  values 
for  CS:IP  and  SS:SP  at  program  start-up 
time;  a  CHECKSUM;  and  some  mem- 
ory-allocation guidelines  for  the  DOS  ker- 
nel's loader.  There  is  no  maximum  size 
to  an  .EXE  file,  and  debugging  informa- 
tion that  will  be  ignored  by  the  DOS  loader 
can  be  included  by  the  simple  expedient 
of  appending  the  information  to  the  end 
of  the  file  without  changing  the  file  size 
stated  in  the  file  header. 

DOS  .EXE  files  are  certainly  a  major 
improvement  over  .COM  files;  on  the 
other  hand,  they  aren't  nearly  as  great  in 
practice  as  they  might  first  seem.  The 
main  reason  is  that  .EXE  files  don't  pre- 
serve any  information  about  individual 
segments  within  a  program;  when  the  linker 
builds  the  .EXE  file,  it  collects  all  the 
segments  you  declared  in  your  source  code 
into  a  single  giant  lump  with  a  global 
relocation  table.  There's  no  way  for  the 
system  loader  to  determine  which  part  of 
the  program  is  executable  code,  which 
part  is  static  data  (such  as  strings  and 
numeric  constants),  and  which  part  is  variable 
data.  Because  of  this,  there's  no  possibil- 
ity for  the  loader  to  allocate  individual 
memory  blocks  to  hold  each  of  these 
components  and  manipulate  the  segments 
independently. 

When  Microsoft  developers  were  codcing 
up  Windows  1 .0,  they  found  the  constraint 
of  640K  of  memory  available  in  real  mode 
under  DOS  to  be  so  severe  that  elaborate 
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COMPONENTS  OF  AN  .EXE  FILE 


start  of 

file 


File  header 


Relocation  table 


End  of 
file 


EXE  file  signature  '  MZ" 


Size  of  file 


Size  of  relocation  table 


Size  of  file  header 


Minimum  extra  memory  to  allocate 


Maximum  extra  memory  to  allocate 


SS:SP  at  entry 


Checksum  of  file 


CS:IP  at  entry 


Offset  of  first  relocation  item 


Figure  1 :  The  three  components  of  a  DOS  .EXE  (old  .EXE)  file.  The  file  has  a  simple  structure 
consisting  of  a  header,  a  relocation  table,  and  an  image  of  the  program's  code  and  data. 


program  segmentation  wa.s  the  only  hope 
for  making  the  system  work  at  all.  Windows 
had  to  be  able  to  keep  ju.st  enough  of  a 
particular  program  in  memory  to  let  the 
pix)gram  make  forward  progress  and  discard 
or  swap  out  the  pieces  of  the  application 
not  currently  in  use.  The  Windows  team's 
solution  was  to  define  a  new  structure  for 
executable  files,  referred  to  as  segmented 
executable  or  New  .EXE  files,  and  to  build 
a  loader  for  these  files  into  Windows  it- 
self. When  Windows  is  running,  it  inter- 
cepts calls  by  application  programs  to  the 
DOS  EXEC  function  (INT  21  h  function 
4Bh)  and  handles  the  loading  of  both 
New  .EXE  and  "Old  .EXE"  files  appro- 
priately. 

The  New  .EXE  format  is  a  true  su- 
perset of  the  DOS  .EXE  (or  Old  .EXE) 
format,  and  we  can  think  about  its  struc- 
ture at  several  levels  of  abstraction  (Fig- 
ure 2).  At  the  highest  level,  a  New  .EXE 
file  has  two  parts:  an  Old  .EXE  compo- 
nent and  a  New  .EXE  component.  The 
Old  .EXE  portion  holds  a  complete  Old 
.EXE  header,  relocation  table,  and  pro- 
gram; if  a  New  .EXE  file  is  by  chance  run 
from  the  DOS  command  line,  the  DOS 
loader  recognizes  the  Old  .EXE  header 
and  runs  the  Old  .EXE  program  (in  a 
Windows  application,  the  Old  .EXE  pro- 
gram is  usually  very  short — it  just  dis- 


plays the  message  "This  program  requires 
Microsoft  Windows"  and  exits).  If  the 
New  .EXE  file  is  run  from  the  Windows 
Program  Manager  or  File  Manager,  the 
Old  .EXE  portion  of  the  file  is  ignored. 

Turning  to  the  New  .EXE  portion  of 
the  New  .EXE  file,  we  find  that  its  ele- 
ments fall  into  three  distinctly  different 
classes:  The  first  group  is  composed  of 
the  New  .EXE  header  and  various  tables 
that  identify  the  size,  location,  and  char- 
acteristics of  everything  else  found  in  the 
file;  they  are  used  by  the  system  loader 
and  are  invisible  to  the  application  it.self 
when  it  is  running.  The  .second  group  is 
made  up  of  the  program's  code  and  data 
segments,  each  with  its  own  relocation 
table.  The  third  group  is  made  up  of  i^sources. 
A  resource  is  a  static  chunk  of  data  such 
as  an  icon,  a  cursor,  a  bitmap,  a  menu,  or 
a  collection  of  strings.  Each  resource  in 
the  file  is  identified  by  a  name  and  a  type, 
and  it  can  be  loaded  into  memory  by  the 
system  at  the  application's  request. 

The  New  .EXE  format  has  stood  the 
test  of  time  remarkably  well  and  is  a 
monument  to  the  careful  engineering  and 
the  foresight  of  the  original  Windows  1 .0 
developers.  Windows  3.0,  which  is  about 
as  drastic  an  overhaul  of  the  original 
Windows  implementation  as  one  can 
imagine,  required  only  the  definition  of  a 


single  additional  flag  in  the  New  .EXE 
header  to  indicate  that  an  application  is 
able  to  run  in  protected  mode.  The  16-bit 
versions  of  OS/2  and  the  latest  wave  of 
16-bit  DOS  Extenders  use  a  minor  vari- 
ant of  the  New  .EXE  file  format  as  well. 

There  is  still  no  utility  that  can  ma- 
nipulate New  .EXE  files  in  an  efficient, 
straightforward  manner — for  example,  to 
extract  a  single  resource  from  an  exi.sting 
.EXE  file,  modify  it,  and  put  it  back 
again — but  perhaps  the  immense  popu- 
larity of  Windows  3.0  will  cause  some 
tools  vendors  to  get  busy  in  this  area. 

WINDOWS  VIRTUAL  MEMORY 

Once  the  New  .EXE  file  fonnat  was  under 
control,  the  Windows  1 .0  architects  turned 
their  attention  to  provision  of  virtual  memory 
in  real  mode  for  Windows  applications — in 
other  words,  the  ability  of  Windows  pro- 
grams to  use  a  logical  address  space  larger 
than  the  amount  of  physical  memory  avail- 
able. Since  they  were  forced  to  imple- 
ment this  virtual  memory  without  the  benefit 
of  hardware  assistance,  they  based  their 
virtual  memory  scheme  upon  nonpreemp- 
tive  multitasking —  in  which  an  applica- 
tion yields  control  only  at  precisely  de- 
fined points  in  its  execution — and  upon  a 
complex  set  of  conventions,  interfaces, 
and  on-the-fly  code  patching  that  would 
.send  shudders  down  the  spine  of  any  right- 
thinking  computer  scientist. 

First,  the  Windows  designers  decreed 
that  Windows  applications  could  only  be 
written  using  the  memory  models  that 
have  a  single  data  segment:  in  other  words, 
the  .small  and  medium  models.  If  the 
application  has  need  for  more  data  than 
would  fit  into  a  single  64K  segment,  it  is 
supposed  to  allocate  additional  memory 
from  the  Windows  "global  heap"  at  its 
runtime  and  initialize  this  memory  (if 
necessary)  by  loading  it  from  resources 
in  its  own  .EXE  file  or  from  data  stored 
in  other  files.  This  restriction  allows  the 
Windows  kemel  to  move  an  application's 
data  segment  around  with  impunity  after 
it  is  running,  fixing  up  the  application's 
DS  register  to  match,  because  the  appli- 
cation will  never  (theoretically,  at  least) 
have  a  reason  to  reload  its  DS  behind  the 
system's  back. 

Second,  Windows  applications  were 
forbidden  to  use  the  nonnal  DOS  inter- 
face for  allocating  memory  and  were  required 
instead  to  use  a  new  memory  manage- 
ment layer  in  the  Windows  kernel.  When 
a  program  allocates  a  memory  block  with 
this  interface,  Windows  returns  a  handle 
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PEHR  NORTON  NOW  CURES  VIRUSES. 
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pnxiucl  names  mentioned  are  trademarks  (ir  registered  trademarks  of  their  respective  holders.  tCertified  by  NCSA,  ftbruary  1(191. 


Warning.  Peter 
Norton  has  deter- 
mined that  PC 
viruses  can  be 
hazardous  to  your 
data.  So  to  combat 
the  threat,  he's 
developed 

Antivirus? 

the  only  comprehensive  virus  protec- 
tion, detection  and  elimination  soft- 
ware for  DOS. 

The  Norton  Antivirus  stops  viruses 
dead  in  their  tracks  before  they  infect 
your  system.  It  also  exterminates 
viruses  already  living  on  your  hard 
disk  or  floppies.  And  it  operates  invisi- 
bly in  the  background,  alerting  you 
only  when  a  virus  is  detected. 

For  protection  against  new  viral 
strains,  just  call  the  24-hour  Virus 
Newsline.  It's  a  free  service  that  pro- 
vides new  virus  information  and 
easy  instructions  to  keep  your  virus 
protection  up  to  date,  without  the  need 
to  upgrade  your  software. 

The  Norton  Antivirus  is  100%  com- 
patible with  PC  networks  like  Novell* 
and  3Com!  MIS  managers  can  configure 
and  password  protect  the  Norton 
Antivirus  to  meet  their  corporate  needs. 

And  of  course,  it's  Windows* 
compatible. 

All  this  protection  is  yours  for  only 
$129*  with  a  60  day  mmey-back 
guarantee. 

T^ke  it  from  Peter  Norton.  If  your 
PC  is  unprotected,  do  the  right  thing: 
Pick  up  a  copy  of  the  Norton  Antivirus. 
Call  for  more  information. 

l-800-}4}-4II4.  [it.JII  P 
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Personal  R:BASE  gives  you  more  features 
and  faster  results  than  any  other  stand- 
alone PC  database. 

Simply  put,  it's  the  best  value  on  the 
market  today. 
Priced  at  just  $99  for  a  limited 
time,  Personal  R:BASE  is  the 
only  database  deliv- 
ering both  relational 
/  power ease  of  use. 

That  means  greater 
rMut'tivity. 
Easy-to-leam,  easy-to-use  cascading  menus 
actually  guide  you  through  operation, 
prompting  your  every  move.  You  also  get  a 
comprehensive  on-line  tutorial  and  free 
telephone  support. 

Relational  power  is  another  key  to  data 
management  productivity.  With  Personal 
R:BASE  you  can  immediately  create  your 
own  special  applications  and  screens — all 
without  programming.  You'll  also  find  five  free, 
ready-to-run  applications  to  manage  everything  from 
your  home  finances  to  mailing  lists. 

Plus  you  can  read  and  write  dBASE  III™  and  III  + 
files,  as  well  as  import  spreadsheets  and  text  data. 


PC  Database  Features 

Personal 
R:BASE 

Paradox 

A 

Q&A 

Easy-to-use,  pull-down  menus 

/ 

QBE:  Query  by  Example 

/ 

/ 

Relational:  supports 
connection  of  multiple  data 
files 

/ 

/ 

Quick  input  form  generator 

/ 

/ 

Full  on-line  tutorial 

/ 

Directiv  reads  and  writes 
dBASE  III  and  III+  files 

/ 

Imports  and  exports 
spreadsheet  data 

/ 

/ 

5 

/  1 

Free  applications  included 

/ 

Typical  selling  price* 

$99 

$470 

$250  ,. 

The  greatest  value  for  your  money. 
That's  what  you  get  from  Personal 
R:BASE.  And  it's  all  backed  bv  Microrim, 
the  developer  of  R:BASE  3.1.  with  over  650,000 
satisfied  users. 
Relational  power  and  simplicity,  with  a  $99  price 
and  money-back  guarantee.  It's  easy  to  see  why  Personal 
R:BASE  is  the  runaway  success. 

With  mr  easy, 
jmU-dmrn  mnuis. 
lliiu'U  (fuickhj 
mu'nj.  sort,  ivfxtd 
and  maiuuie  your 
data — no 
imKjrdmminy 
or  commands 
arc  rcqaiix'd. 


See  your  local  dealer  or: 

ORDER  NOW 


Ask  for  operator  #21  7  am  to  5  pm  Pacitic  Time 

i  ® 
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CS:IP  at  entry 
SS:SP  at  entry 
Pointers  to  various  file  tables 
Size  of  alignment  unit 
Number  of  resources 


Target  operating  system 


Signature  '  NE" 
Linker  version  number 
Pointer  to  entry  table 
32-bit  file  CRC 
Module  flags 
DGROUP  segment  number 
Heap  size 
Stack  size 


Resource  table 

Resident  names  table 
Module  reference  table 
Imported  names  table 


Segment  #n 
and  relocation  table 


Resources 


Entry  table 
Nonresident  names  table 


start  of 


End  of 
file 


1 


Figure  2:  This  file  format  is  used  for  Windows  and  16-bit  OS/2  programs.  The  file  begins  with  an 
"Old  EXE"  type  program,  which  is  loaded  if  the  file  is  run  under  plain  DOS.  The  Old  .EXE 
program  is  followed  by  the  New  .EXE  header,  various  tables,  the  New  EXE  program's  individual 
segments  (each  with  its  own  relocation  table),  and  from  one  to  many  ■  resources." 


rather  than  a  specific  physical  address.  At 
the  time  the  appUcation  actually  needs  to 
access  the  memory,  it  makes  an  additional 
WindiM's  function  call  to  "lock' '  the  memory 
block  and  obtain  the  block's  current  address. 
After  inspecting  or  modifying  the  mem- 
ory, the  application  is  expected  to  "un- 
lock" the  block  again  as  soon  as  possible 
so  that  Windows  can  move  it  around  or 
swap  it  out  to  disk  as  needed.  This  emu- 
lates, to  some  degree,  the  relationship 
between  selectors,  descriptors,  and  physi- 
cal memory  segments  that  exists  when  an 
80286/386/486  is  running  in  protected 
mode. 

Third,  the  architects  required  that  a 
Windows  application  register  all  of  its 
procedures  that  are  entei«i  from  the  Windows 
kernel  and  are  not  window  procedures 
(that  is,  procedures  not  associated  with  a 
Windows  message  queue)  by  calling  the 
system  function  MakeProcInstance.  This 


function  creates  a  little  fragment  of  code, 
called  a  thunk.  that  always  serves  as  the 
initial  target  of  the  Windows  far  call  to 
the  application;  the  thunk  loads  AX  with 
the  address  of  the  application's  data  segment 
and  then  jumps  to  the  application  entry 
point.  When  Windows  relocates  either  the 
application's  code  or  data  segment,  it  can 
compensate  for  this  by  patching  the  MOV 
and  JMP  instructions  in  the  thunk  appro- 
priately. 

Fourth  (and  this  is  the  most  bizarre 
part  of  the  Windtrws  virtual  memory  scheme), 
the  Windows  designers  required  that  all 
functions  exported  by  a  Windows  pro- 
gram or  library — functions  whose  entry 
points  were  made  available  to  the  Windows 
kernel  or  to  other  Windows  applications 
for  linking  by  name  at  runtime — should 
be  compiled  with  special  prolog  and  epilog 
sequences.  As  you're  no  doubt  aware,  the 
code  that  makes  up  a  "normal"  non- 


Windows  C  function  is  framed  by  the 
following  prolog  and  epilog  (or  their 
equivalent): 

push  bp 
mov     bp,  sp 
sub  sp.xxx 


add  sp.xzx 
pop  bp 
rat 

The  standard  C  prolog  sets  up  a  stack 
frame,  making  the  stack  addressable  via 
BP.  The  routine  can  then  address  para- 
meters passed  to  it  on  the  stack  as  posi- 
tive offsets  from  BP,  and  local  variables 
(allocated  by  the  sub  sp,  xxx  instruc- 
tion) as  negative  offsets.  In  the  epilog,  the 
local  variables  are  discarded  by  the  add 
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sp ,  XXX  instruction  (or,  sometimes,  mov 
sp,  bp),  then  the  BP  register  is  restored 
and  the  routine  returns  to  its  caller.  Since 
the  C  language  allows  functions  with  variable 
numbers  of  parameters,  ordinarily  it's  the 
caller's  responsibility  to  clear  the  stack  of 
a  function's  parameters.  The  prolog  and 
epilog  of  an  exported  procedure  in  a  WindcM's 
program  are  a  lot  more  complicated: 

push  da 
pop  ax 

nop 

Inc  bp 
push  bp 
mov     bp,  sp 
sub  sp.xxx 
push  ds 
nov     ds , ax 


pop  ds 
aov  ap.bp 
pop  bp 
dac  bp 
rat  yyy 

What  odd  code,  eh?  First,  notice  that  the 
routine  clears  the  stack  of  its  parameters 
with  the  ret  instruction,  rather  than  re- 
lying on  the  caller  to  do  it.  This  is  part  of 
the  far  pascal  calling  convention,  which 
found  favor  with  the  original  Windows 
developers  (in  spite  of  its  un-C-like  na- 
ture) because  it  saved  several  kilobytes  of 
memory  systemwide.  Next,  observe  the 
mysterious  increment  of  BP  before  that 
register  is  pushed.  The  explanation  of  this 
maneuver  is  truly  arcane,  and  you  may 
have  to  spend  some  time  with  a  Windows 
debugger  to  convince  yourself  that  it  does 
in  fact  work.  The  condensed  explanation 
is  as  follows: 

The  stack  of  a  C  application  is  com- 
posed of  a  series  of  stack  frames,  which 
reflect  the  exact  state  of  the  program:  it 
was  entered  by  a  call  to  its  main  ( )  proce- 
dure, which  in  turn  called  another  proce- 
dure, and  so  on.  Assume  that  an  applica- 
tion's stack  is  always  word  aligned.  Then, 
the  pushed  BP  values  can  serve  as  far  call 
flags.  If  the  procedure  is  an  internal  or 
near  procedure,  it  will  have  a  standard  C 
prolog,  the  pushed  BP  value  (which  is 
actually  the  frame  pointer  for  the  next 
outer  procedure)  will  be  even,  and  the 
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value  above  it  on  the  stack  will  be  a  near 
return  address.  If  the  procedure  is  entered 
by  a  far  call  and  has  the  special  Windows 
prolog,  the  pushed  BP  value  will  be  odd, 
and  the  return  address  above  it  on  the 
stack  will  be  a  far  pointer. 

Now  for  the  magic!  Each  time  the 
Windows  kernel  relocates  a  code  segment, 
it  retrieves  the  current  value  of  each 
application's  BP  register  and  "walks" 
the  application's  stack  from  the  inner- 
most stack  frame  to  the  outermost,  find- 
ing and  updating  any  far  pointers  that 
referred  to  the  code  segment  in  question 
along  the  way.  If  the  code  segment  was 


The  Windows  virtual 
memory  scheme  is  a 
tribute  to  the  ingenuity 
of  the  human  mind. 


discarded  instead  of  relocated,  the  return 
address  is  altered  to  point  to  a  kernel 
routine  that  will  reload  the  segment. 

The  last  item  of  interest  in  the  special 
Windows  prolog  is  the  apparently  redun- 
dant copying  of  DS  to  AX  and  then  back 
to  DS.  Strangely  enough,  if  you  use  a 
debugger  to  peer  at  the  prolog  of  an  exported 
procedure  in  a  Windows  application  that's 
actually  loaded  and  running,  you  won't 
find  the  code  listed  above  at  all!  Instead, 
you'll  see  the  following: 

nop 
nop 
nop 

inc  bp 

push  bp 

mov  bp ,  sp 

sub  sp, XXX 

push  ds 

mov  ds ,  ax 


At  compile  time,  it's  only  known  that 
a  function  is  entered  by  a  far  call,  since 
functions  are  marked  as  exported  (or  not) 
during  linking.  Thus,  the  compiler  gener- 
ates this  lengthy  but  harmless  code  that 
has  no  net  effect  on  DS  for  all  far  proce- 
dures. The  Windows  loader  patches  the 


prolog  of  each  exported  function,  chang- 
ing the  push  ds  and  pop  ax  instruc- 
tions to  nops  so  that  when  the  proce- 
dure is  entered  from  a  thunk  with  the 
address  of  the  data  segment  in  AX,  the 
proper  value  will  be  moved  to  DS.  Of 
course,  almost  none  of  this  nonsense  is 
really  necessary  when  a  Windows  pro- 
gram is  running  in  protected  mode,  but 
the  whole  load  of  baggage  must  be  lugged 
around  by  the  applications  and  Windows 
kernel  anyway.  The  entire  Windows  vir- 
tual memory  scheme  is  a  tribute  to  the 
ingenuity  of  the  human  mind,  a  testament 
to  the  perversity  of  real  mode,  and  a 
boondoggle  that  is  apparently  going  to 
linger  for  many  years  to  come.  It  cer- 
tainly makes  one  nostalgic  for  the  good 
old  days  of  OS/2.  But  I  digress. 

MEANWHILE,  BACK  AT  THE  RANCH... 

I  began  this  column  by  mentioning  that 
Borland  C++,  Version  2.0.  is  able  to  build 
Windows  applications,  marking  the  end 
of  Microsoft's  dominance  of  the  Windows 
programming  tool  market.  Reviews  have 
raved  (and  justly  so)  about  BC-(~h's  new 
integrated  development  environment  (IDE), 
replacement  of  obscure  Make  files  with 
Project  files,  support  for  precompiled  header 
files,  inclusion  of  the  VROOM  overlay 
manager,  ability  to  run  in  extended  memory, 
and  so  on.  But  although  BC++  2.0  is  truly 
an  awesome  software  package  and  con- 
firms Borland's  emergence  as  the  stan- 
dard-setter for  programming  tools  in  both 
style  and  performance,  you  can  now 
appreciate  that  the  many  nifty  features  of 
Borland  C++  have  essentially  nothing  to 
do  with  its  ability  to  be  used  as  a  Windows 
development  platform.  All  that  was  needed 
was  the  ability  to  compile  the  special 
Windows  prologs  and  epilogs,  a  linker 
that  could  build  New  .EXE  files,  and 
clones  of  a  few  minor  Microsoft  tools 
such  as  the  icon  editor  and  resource  com- 
piler. 

The  question  now  is.  Can  C++  as  a 
language  live  up  to  its  promises  and  help 
us  master  the  complexity  of  the  Windows 
API?  We'll  look  at  some  of  the  differ- 
ences between  C  and  C++  in  the  next 
in.stallment  of  this  column. 

THE  IN-BOX 

Please  send  your  questions,  comments, 
and  suggestions  to  me  at  any  of  the  fol- 
lowing e-mail  addresses: 
PC  MagNet:  72241,52 
MCI  Mail:  rduncan 

BIX: rduncan  ■ 


Cop, 


Does  your 
software 
run  like  ^ 
everybody's 
business 
but  your  own? 


That's  not  unusual. 
Most  business  software  is  designed 
to  fit  the  average  business.  So,  if  your 
business  isn't  average,  most  software 
doesn't  fit. 
Fortunately,  you  have  an  alternative. 
The  SBT  Database  Accounting  and 
Executive  Libraries.  The  business 
software  you  can  change  to  fit  your 
business. 

It's  Modular.  Buy  only  what  you 
need  to  fit  your  business.  And  if  the 
modules  aren't  a  perfect  fit,  you  can 
customize  them.  In  just  a  few  hours. 

Unlike  other  software 
companies,  we  give 
you  the  source  code 
(the  key  to  changing 
our  software)  absolute- 
ly free.  What's  more, 
changes  are  simple  to 
make  because  our 
software  is  written  in 
easy-to-use  dBASE. 

And  if  the  idea  of 
changing  software  pro- 
grams makes  you 
uneasy,  don't  worry. 
There's  a  consultant 
near  you  who  can  do  it 
for  you. 
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With  nineteen  programs  to  choose 
from,  starting  at  $595-with  free 
source  code-you  can  put  together  a 
system  that  meets  your  special  needs, 
exactly. 

Now  you  can  run  your  business 
like  nobody's  business  but  your  own. 
For  the  name  of  a  nearby  dealer  and 
a  free  feature  disk  call  (800)227-7193. 


SBT  Database  Library  Modules: 

General  1  ,cdi;cr  Manufacturing 
P'inancial  Reporter 
Accounts  Receivable 
Accounts  Pavablc 


"SBT  is 
extn.mely  easy 
to  modify  ana 
therefore  has 
become  a  popu- 
lar engine  for 
hundreds  of 
vertical  pack- 
ages. Also 
notable  is  its 
focus  on  pn>- 
viding  ival-time 
irunagement 
infonnatiorL'' 


Sales  Orders 
Purchase  Orders 
Payroll 
Fixed  Assets 
Job  Cost 
Corporate  Contact  Manager 
Communications  Server 


Time  Billing 
I'roperrv 
Maintenance 
Bar  (^odc 
Laser  Forms 
Menu  /  Backup 
System  Manager 


SBT  Corporation,  One  Harbor  Drive 
Sausalito,  California  94965 

©Copynghl  1990  SBT  Corporation  AH  Rights  Kewr\-ed,  AU  other  product 
n^nies  are  trademarks  of  iheir  rwpt-ctivf  ownrr* 


SBT 


I  NATION 


More  than  accounting. 
We  stand  for  better 
business. 


(800)227-7193 


%is 


Is  unreadable 
to  erery  oCfi 
softHare  package 
Except  one. 


I  nly  OCRON's  ftrceive"  1.1  teams  two  OCR  tech- 
nologies—a unique  learning  engine  and  powerful  omnifont 
recognition— to  deliver  maximum  OCR  produaivity. 
Omnifont  simply  can't  read  everything.  But  now,  what  it  can't 
read — like  odd  typefaces,  special  symbols,  and  ill-defined 
characters— the  learning  engine  does.  And  after  only  two  or 
three  minutes  of  "learning,"  not  hours  of  "training." 

Depending  on  specific  OCR  needs,  you  can  use:  ( 1 ) 
omnifont  only,  (2)  omnifont  with  learning  to  "tailor"  the 
OCR  reading  vocabulary,  or  (3)  learning  only  for  reading 
otherwise  "impossible"  documents  which,  with  problem 
typefaces  or  photocopy  blur,  typically  require  tv'ping. 

It's  the  result  of  Adaptive  Character 
Recognition,"  a  breakthrough  OCRON 
technology  that  boosts  recognition 
accuracy  and  learning  speed,  yet  uses 
less  memory.  And  it  reflects  the  kind  of 
thinking  that's  given  Perceive  1.1  other 
performance  features,  like  the  industry's 
fastest  software-only  omnifont,  auto- 
matic detection  and  recognition  of  dot 
matrix  print,  and  automatic  separation 
of  text  columns  and  graphics. 

Omnifont  OCR — and  more — 
forhandscanners 

In  handscanner  OCR  software, 
OCRON's  Perceive  Personal  Version  1.1 


also  sets  new  standards.  Blending  omnifont's  accuracy  and 
speed  with  the  ability  to  recognize  full  pages  of  text,  it's  quickly 
become  the  choice  of  leading  handscanner  manufacturers. 

With  Microsoft*  Windows  compatibiUty,  both 
Perceive  1.1  and  Perceive  Personal  1.1  are  easily  used 
on  286  or  386  PCs.  They're  highly 
affordable,  need  only  2  megabytes 
of  memory,  require  no  additional 
hardware,  and  give  you  broad  choice 
in  flatbed  and  handscanners. 

Better  write  or 
phone  UMAGE, 
the  OCRON 
direct  marketer, 
for  details. 
And  learn 
how,  in  OCR,  we're 
bringing  new  meaning  to  accurate 
"speed  reading." 

OCRON,  INC. 

DISTRIBUTED  BY: 


UIVIAGE 

6055  E.  Washington  Blvd.,  Suite  730 
City  of  Commerce,  CA  90040 
Tel.  (213)888-0810 
(800)  800-4846 
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ORDERING  PROGRAM  GROUPS 

Microsoft  has  assumed  that  the  last  pro- 
gram group  you  use  is  the  first  one  you 
will  want  to  use  the  next  time  you  run 
Windows  3.0.  As  a  result,  the  layout  of  the 
program  groups  in  the  Program  Manager 
window  is  different  every  time  you  start 
up.  This  maizes  it  necessary  to  read  the 
subtitles  for  each  group  to  find  the  one 
you  want.  If  you  keep  the  layout  of  the 
groups  the  same,  you  can  click  on  the 
desired  program  group  by  location  rather 
than  by  name. 

How  can  you  preserve  the  layout  each 
time  you  start  up?  The  answer  is  to  create 
a  version  of  PROGMAN.INI  that  is  copied 
into  the  WINDOWS  subdirectory  every 
time  you  run  Windows.  The  process  asks 
you  to  create  the  standardized  program 
group  arrangement  and  capture  this  ar- 
rangement in  PROGMAN.INI.  The  steps 
are  as  follows: 

First,  arrange  the  program  groups  in 
the  locations  you  want  them.  Enlarge  the 
window  and  perform  a  Window  Arrange 
Icons  step  so  that  no  opened  window  will 
obscure  any  of  the  program  group  icons. 
Then,  open  each  program  group  window, 
starting  at  the  lower-left  corner,  working 
left  to  right  and  proceeding  upwards  one 
row  at  a  time.  Then  close  the  windows  in 
reverse  order  (the  last  one  opened  will  t»e 
on  top  of  the  pile;  close  it  first,  and  so  on). 

When  all  program  groups  are  closed, 
restore  the  Program  Manager  window  to 
its  original  size  and  perform  another  Window 
Arrange  Icons  step  to  restore  the  original 
layout  of  the  Program  Manager  window. 
The  next  step  cannot  be  done  from  within 
Windows,  since  it  might  necessitate  opening 
up  one  of  the  program  groups.  That  would 
upset  the  order  of  the  groups  now  re- 
corded in  PROGMAN.INI.  So  exit  Win- 
dows with  the  Save  Changes  box  checked. 

At  the  DOS  prompt,  copy  the  file 
PROGMAN.INI  to  another  subdirectory, 
such  as  C:\WINDOWS\GROUP.  This  copy 
will  then  be  used  as  a  permanent  record 
of  the  standardized  way  you  want  your 
Program  Manager  layout  to  look. 


■  ORDERING  PROGRAM 
GROUPS:  There  are 
tips  to  investigate — and 
tricks  to  avoid— when 
you  want  to  create  a 
permanent  landscape 
for  your  group  icons. 

■  A  SNEAKY  WINWORD 
START-UP  TRICK: 
Windows  won't  let 
you  specify  parameters 
when  you  load  minimized 
programs.  Here's  a  way 
to  skirt  that  limitation. 


To  use  this  standardized  file,  start  Win- 
dows with  a  batch  file  that  copies  PROG- 
MAN.INI from  the  C:\WINDOWS\GROUP 
subdirectory  back  to  the  WINDOWS 
subdirectory.  Then  the  batch  file  can  start 
Windows  with  the  WIN  command  at  the 
appropriate  subdirectory  location.  The  batch 
file  could  look  as  follows: 


the  Program  Manager  window  has  noth- 
ing to  do  with  the  Windows  environment. 
It  involves  only  the  Program  Manager, 
one  of  three  shells  that  comes  with  Win- 
dows 3.0.  The  other  two  shells  are  the 
File  Manager  (WINFILE.EXE)  and  the 
MS-DOS  Executive  (MSDOS.EXE).  Ad- 
ditional shells  are  available  from  other 
third-party  vendors. 

The  shell  that  Windows  starts  after  setting 
up  the  Windows  environment  is  the  one 
listed  as  shell=  in  the  [boot]  section  of 
the  SYSTEM.INI  file;  the  default  is 
shell=proginan .  exe .  When  Win- 
dows starts  up  the  Program  Manager 
(PROGMAN.EXE),  the  Program  Man- 
ager reads  its  PROGMAN JNl  file.  A  section 
in  it  named  [Groups]  determines  the  order 
in  which  the  group  windows  are  created 
when  you  start  Window's.  Individual  group 
files  (which  end  with  the  .GRP  exten- 
sion) hold  the  contents  of  the  group  and 
the  location  of  the  group  window  when  it 
is  opened.  As  each  group  wiixlow  is  created, 
it  is  "on  top"  of  the  previous  group.  The 
last  group  listed  is  the  group  that  is  active 
after  Program  Manager  is  finished  initial- 
izing, because  it  was  the  last  one  created. 


cd  \windows\group 
copy  progman . inl   . . 
cd  .  . 
win 

When  you  make  a  change  in  the  way  you 
want  the  Program  Manager  window  to 
look,  you'll  have  to  repeat  this  process. 

Is  there  another  way  to  accomplish  the 
same  task,  short  of  using  the  Recorder? 
I  would  be  interested  to  try  other  meth- 
ods. 

Don  Robinson 

Kent,  Washington 


jT  i"  First,  I'll  make  some  observations 
dT  about  your  procedure,  which  works 
lUlui  but  may  be  risky.  Then  I'll  de- 
scribe an  alternative  method. 

The  layout  of  your  program  groups  in 


A  SAMPLE  [GROUPS] 
SECTION  OF 
PROGMAN.INI 


[Groups] 

Group1=C:vWINDOWS\  ACCESSOR.GRP 
Group2=C:\WINDOWS  GAMES.GRP 
Group3=C;\WINDOWS  TOOLBOOK.GRP 
Group4=C:\WINDOWS,SDK.GRP 
Group5=C:\WINDOWSTOOLS.GRP 
Group6=C:\WINDOWS>WORDPROC.GRP 
Group7=C:  WINDOWS  EXCEL.GRP 
Group8=C:.WINDOWS'EMAILMAN.GRP 
Group9=C:>WINDOWS  CD-ROM  GRP 
Group10=C:\WINDOWS\COMM.GRP 
Groupl  1  =C:\WINDOWS\DOS.GRP 
Group12=C:\WlNDOWS\MAIN.GRP 

Figure  1 :  The  iconized  groups  are  listed 
first  in  left-to-right  order,  followed  by  the 
open  window  groups,  with  the  active  group 
(Main)  listed  last. 
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If  you  Ctrl+Tab  to  the  next  group,  you 
will  move  to  the  next-to-last  group  in  the 
list,  and  so  on. 

When  you  close  Program  Manager  in 
order  to  exit  Windows,  you  are  presented 
with  the  Exit  Windows  dialog  box.  If  the 
Save  Changes  check  box  is  checked,  the 
Program  Manager  will  update  the 
PROGMANiNl  file  IGroupsJ  section  to 
reflect  the  order  in  which  you  used  the 
groups.  The  least  recentis  used  group  is 
saved  as  6rovpl=  and  the  most  recently 
used  group  is  saved  as  the  last  entry  in  die 
list.  If  the  Sav  e  Changes  check  box  is  not 
checked,  the  Program  Manager  will  not 
update  die  PROGMAN.INI  file  [Groups] 
section  to  reflect  the  order  in  which  you 
used  the  groups.  So  you  really  don't  have 
to  use  a  copy  procedure  as  RoUnson  does 
to  maintain  your  preferred  order:  Simply 
exit  Windows  once  with  Save  Changes 
checked  (so  that  your  order  is  recorded) 
and  exit  Windows  the  next  time  and  each 
subsequent  time  without  Save  Changes 
checked  (so  that  you  do  not  overwrite 
your  preferred  order). 

However,  if  you  still  want  to  use  your 
copy  procedure.  I  definitely  wouldn't  waste 
disk  space  by  creating  a  subdirectory  to 
holdacopy  of  youroriginiil  PRCXjMAN.INI 
file.  Instead  I'd  just  use  a  ditferent  file- 
name, such  as  PROGMAN.OLD.  and  keep 
the  file  in  the  C:\WINDOWS  subdirec- 
tory. Your  batch  file  would  then  Uxk  like 
this: 

c: 

ed  \wlndom 

GopY  pcogaaa.eld  *.lAi 
win 

But  your  copy  procedure  is  still  risky, 

because  you  may  overwrite  a  new  group 
that  you  or  an  application  such  as  Excel 
3.0  might  later  add  to  ntOGMAN.INI. 
You  might  end  up  with  a  stranded  .GRP 
file  not^listed  in  your  PROGMAN.INI 
file.  So  I  wouldn't  use  your  copy  proce- 
dure: I'd  just  never  exit  Windows  witii 
Save  Changes  checked. 

An  alternative  method  for  ordering 
groups  is  to  edit  PROGMAN.INI  directly, 
using  Notepad  or  another  text  editor.  The 
fomiat  of  the  |Groups|  section  (illustrated 
by  the  sample  in  Figure  1)  is  pretty 
straightforward.  List  the  iconized  groups 
first  in  the  order  diat  you  want  them  to 


show  up  from  left  to  right.  Put  the  open- 
window  groups  at  the  end,  with  your  initial 
active  group  window  last. 

A  SNEAKY  WINWORD 

START-UP  TRICK 

I  like  to  preload  a  few  of  my  applications 
when  starting  up  Windows  3.0.  As  you 
may  know,  this  is  done  by  appending  a 
list  of  program  or  data  filenames  (sepa- 
rated by  spaces)  to  the  load^  entry  in 
WIN. INI.  The  procedure  works  fine,  until 
you  need  to  append  an  optional  parame- 
ter to  the  program  name  upon  start-up. 
For  example,  I  like  to  start  Microsoft  Word 
for  Windows  without  opening  the  blank 
document  window,  documenti .  To  do  this, 
the  WiN.lNI  entry  might  read 


However,  if  you  use  this  line,  Windows 
Interprets  the  /n  as  another  program  or 
data  file  to  be  toaded,  and  an  error  will 

result. 

The  way  I've  found  to  trick  Windows 

into  using  optional  parameters  is  by  dis- 
guising them  as  a  data  filename.  For 
example,  the  entry  I  use  to  start  Wotd  for 
IMIndloMfs  with  the /n  parameter  is 

loa*>/a.OOC 

Windows  interprets  anything  with  a  .DOC 
extension  as  a  Word  for  Windows  data 
file.  Thus,  it  starts  Word  for  Windows  as 
though  you  typed  flie  command  line 

/a. HOC 


When  Word  for  Windows  encounters  the 
/n,  the  program  interprets  it  as  a  parame- 
ter, not  a  filename,  and  starts  without 
loading  a  file.  Note  that  an  actual  file  with 
the  name  /n.DOC  is  not  necessary  and  is 
in  fact  impossible  with  standard  DOS  file- 
name conventions. 

Similar  substitutions  should  work  for 
most  parameters.  You  can  enter  up  to 
four  parameters  by  placing  them  ail  in  an 
eight-character  filename.  For  example,  /f/ 
0/b/i.XXX.  ITS  sneaky  and  against  all  DOS 
filename  rules,  but  it  does  work. 

Paul  Papanek  Stork 

South  EucNd,  Ohio 

This  is  a  great  trick.  Not  only  does 
it  work  w  ith  load=  in  the  WIN.INl 
[Windows]  section,  but  it  will  also 
work  with  the  section's  run—  entry. 
The  trick  takes  advantage  of  how  Win- 


ekfws  parses  (in  other  words,  breaks  down) 
the  fields  of  the  load=  and  run=  lines. 
It  looks  at  the  extension  of  a  field  to 
determine  what  to  do.  If  it  finds  that  the 
field  ends  in  .COM,  .EXE,  .BAT,  or  .PIF 
(the  extensions  listed  after  programss 
in  the  W1N.IN1  [Windows]  section),  it 
will  attempt  to  find  and  load  or  run  that 
program  directly.  For  any  other  exten- 
sions, it  looks  in  the  lExtensions]  section 
of  WIN.INl.  If  it  finds  a  matching  entry 
there,  it  will  load  or  run  the  program  after 
the  extension,  and  pass  that  program  the 
entire  field  as  listed  on  the  load*  or 
r\jn=  line.  Windows  doesn't  e\  en  look  to 
see  whether  the  field  is  a  valid  filename. 
At  that  point,  it's  the  application's  re- 
sponsibility to  interpret  the  field  passed 
to  it. 

This  trick  relies  on  the  fact  that  die 

program  loaded  or  run  must  be  able  to 
understand  the  tleld  passed  to  it.  For  ex- 
ample. Word  for  Windows  understands 
the  In  argument  and  looks  no  further;  it 
simply  ignores  the  .DOC.  Similarly,  any 
other  program  you  try  to  load  with  this 
trick  must  be  able  to  handle  such  a  field 
by  ignoring  anything  after  the  arguments. 
Trial  and  error  will  detennine  this. 

Another  way  to  easily  get  arguments 
to  programs  is  to  modify  the  entry  in  the 
[Extensions]  section  of  WIN.INI.  For 
example: 


This  can  be  done  most  simply  by  adding 
the  parameters  (such  as/panunl/panun2) 
after  the  program  name  (such  as 
WINAPP.F.XE)  in  the  Associate  dialog 
box  in  File  Manager. 

It  would  be  nice  to  disable  ExcePs 
start-up  .Sheet  1  the  way  Stork  has  out- 
lined. However,  Lxcel  (at  least  Version 
3.0),  doesn't  offer  an  fn  aigument. 

OPENING  WINDOWS 

Share  your  Window's  experiences  widi  Fran 

Finnegan;  we'll  pay  you  $50  for  any  tip 

we  print.  Mail  your  contribution  on  a 

disk,  with  a  printout,  to  Windows,  PC 

Magazine.  One  Park  Avenue.  New  Yofk, 

NY  10016.  or  e-mail  them  to: 

PC  MagNet:  76244,145  (see  page  8  for 

access  instructions). 

MCI  Mail:  Fran  Finnegan 

BIX:  franfinnegan 

GEnie:  finnegan 

The  WELL:  finnegan 

Internet:  fiiuiegan@well.sf.ca.us  ■ 
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Copyrighted  material 


PostScript  solutions  for  LaserJet  printers 
haven't  exactly  set  records  for  speed. 


But  times  have 
changed. 


pKificP^  HPPoMScnpt 
Cartridge 


In  the  past,  patience  has  been  a  necessity 
when  printing  PostScript*  quaUty  graphics 
and  text  on  your  LaserJet  IIP,  III,  or  HID  laser 
printer. 

Introducing  PacificPage  XL™- 
it  will  change  the  way  you  look  « 
at  PostScript  language  emula-  i 
tion  products,  both  in  price  and  ^ 
performance.  That's  because 
PacificPage  XL  offers  PostScript 
compatible  output  in  record  time  for  a  price 
lower  than  competitive  products. 

Compare  it  to  the  Hewlett-Packard 
PostScript  solution.  For  their  cartridge  and 
2  MB  of  printer  memory  you  will  spend 
$1085.  PacificPage  XL  provides  the  newest 
version  of  our  PacificPage  P»E  cartridge  and 
a  high  speed  accelerator  board  that  installs       Products,  9125  Rehco 
easily  into  the  LaserJet's  printer  memory  slot.   Road,  San  Diego, 
It  includes  an  Intel  i960~  KB  RISC  micropro-    California  92121,  USA. 
cessor  and  2  MB  of  memory  which  produces     (619)  597-4640,  Fax 
output  2  to  8  times  faster  than  the  HP  car-        (619)  552-0889. 


tridge  solution.  All  for  the 
low  price  of  $999. 

Even  without  the 
accelerator  board, 
PacificPage  P»E  now 
provides  an  overall  25% 
increase  in  speed  over  the 
HP  cartridge.  PacificPage  P*E  and 
PacificPage  XL  come  with  a  life- 
time warranty  and  a  money  back 
guarantee  of  satisfaction. 

If  you're  looking  for  a  change  of 
pace  in  PostScript 
solutions  for  the 
LaserJet  printer,  call 
your  nearest  dealer  or 
contact  Pacific  Data 


PACIFIC 


DATA  PRODUCTS 


All  pno^are  U,S.  I»t  effective  2/15/91.  For  time  c^nnpanwiu,  PtistScnpt  Mtluhuiu  iiuull«d  on  Laserjei  III  pnnter  connected  vu  pdrallel  cable  to  NEC  38<>25  Mh/  pereonal  computer.  All 
printer  times  measured  from  hitting  "Enter"  key  to  engine  start-up,  PacificPage  XI.  And  PacificPage  P*E  are  trademarlLs  of  Pacific  Data  Products,  Inc  IWiO  19  a  tradifmark  of  Intel  Corporation. 
PhoenixPage  is  a  registered  trademark  of  Phoenix  Technologies  Ltd  Copyright  1987,  1988  Phoenix  Technologies  Ltd  HP,  LaserJet  and  Resolution  Enhancement  are  registered  tradeniarks  of 
Hewlett-Packard  Co  PostScript  is  a  registered  trademarks  of  Adohe  Systems  Inc  EUROPEAN  SALES  OmCES:  Tlu  Netkertewis.  Tel  (111  20-47i5(*.  Fax  (31 )  20-45)3:9  Fraaee  Tel(J3l  1- 
42M9073.  Fax  (JJI  M266I5M)  Eagbad  Tel  144)  442-231414.  Fax  (44I442-23«S40  SieMuflnd  Tel  (41)  22-4I26S0.  Fax  (41 1 22-110682.  ti  1991  Pacific  Data  Products.  Inc. 
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NowREADWhATlHE  RealExperts  Sa^AboutXTree. 


'^Magazine 


Some  software  companies  would  have  you 
believe  their  file  management  packages  do  everything 
but  make  coffee.  But  nobody 's  fooling  the  pros.  With 
its  long  list  of  practical,  usable  features,  XTYee  has 
been  their  favorite  for  years.  InfoWorld  says,  "This 
comprehensive  DOS  shell  is  packed  with  advanced 
features  that  appeal  to  power  users. " 

Features  like  an  application  menu  that  lets  you 
launch  applications  right  from  XJhee.  And  when  you  're 
launching  applications  it  shrinks  back  to  7K.  Like 
an  Open  File  command  that  makes  starting  applications 
and  their  associated  data  files  as  easy  as  pointing 
and  shooting.  Like  split  screens,  so  you  can  view  two 
directories  or  drives  at  once  Like  text  search.  And 
AutoView,  so  you  can  browse  through  files  without 
starting  up  the  application. 

Now,  there 's  an  even  better  reason  for  managing 
your  files  with  XThe.  It's  XTreeGold  2.0.  withsome 
important  new  features  that  make  it  better  and  more 
useful  than  ever. 


Introducing  New  XlVeeGold  2.0.  With  Simplified  Pull-Down 
Menus,  "Un-Delete",  And  Autobuild  Menu  Creation. 

With  XTVeeGold  2.0,  you  can  choose  between  our  original  keystroke  command  line  or  our 
new  pull-down  menus. 

Vbu  can  "un-delete"  files  that  have  been  accidentally  erased. 

Create  an  application  menu  automatically  with  Autobuild,  which  will  search  your  disk  for 
more  than  700  popular  applications. 

View  more  data  files  than  ever  with  our  newly  expanded  viewer  list. 

And  add  PKZip  compatibility  to  our  file  compression  system,  to  get  more  out  of  your  hard  disk. 

What's  more,  we've  made  many  of  our  standard  features  faster,  better,  and  easier 

In  short,  the  file  manager  that  impressed  the  pros  is  more  impressive  than  ever. 


For  more  information  or  the  name  of  the  XTVee 
dealer  nearest  you,  call  1-800-388-3949. 


*T  XTREE 

 1^  COMPANY 

The  world  leader  in  disk  management 


Xlttt  and  XltctGald  2.0  are  mdemaila  of  Eieciitm  Syitemt.  Inc. 


OnCLE  1 99  ON  READER  SERVICE  CARD 

We're  doing  some  horse  trading  of  our  own.  XlVee  owners  can  upgrade  to  XlVeeGold  2.0  for  $39.  Call  1-800-282-5003. 
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A  SET  RELATION  ANOMALY 

One  of  the  most  powerful  commands  in 
dBASE  III  Plus  is  SET  RELATION,  wtiich 
links  two  databases  by  a  common  key. 
However,  SET  RELATION  has  one  quirk 
that  can  produce  undesirable  results. 
When  dBASE  searches  the  child  database 
for  the  first  key  that  matches  the  parent  da- 
tabase's key,  the  matching  record  dBASE 
finds  may  be  a  deleted  one — even  if  SET 
DELETED  is  ON.  To  avoid  this  problem, 
make  sure  that  the  child  datab)ase  contains 
no  deleted  records,  by  issuing  a  PACK 
command  before  creating  the  relation. 

Roger  W.  Sauer 

Fairfiekj,  California 

y  The  SET  DELETED  command  is 
~  supposed  to  tell  dBASE  whether 
other  commands  should  include  or 
ignore  records  marked  for  deletion.  With 
SET  DELETED  ON,  for  example,  FIND 
and  SEEK  will  not  match  any  record  that 
has  been  marked  for  deletion. 

Similarly,  dBASE  should  not  find  a  rec- 
ord marked  for  deletion  when  it  searches 


I  A  SET  RELATION 
ANOMALY:  You'll  have  to 
PACK  your  database  if 
you  don't  want  to  pick  up 
deleted  records  in  a  SET 
RELATION  search. 

I  LOCATING  DUPLICATE 
RECORDS:  Using  a 
UNIQUE  index  is  an 
efficient  way  to  find 
duplicates. 


for  a  SET  RELATION  match  with  SET 
DELETED  ON.  When  dBASE  finds  no 
match,  it  would  set  EOF  to  true  for  that 
particular  file,  and  you  could  test  for  this  in 
your  code. 

Let's  step  through  the  process.  When 
you  establish  a  relation  using  the  SET  RE- 
LATION TO  command,  dBASE  links  the 
active  database  file  to  another  database  file 


via  a  common  field  or  expression.  For  ex- 
ample, a  CUSTOMER  database  can  be 
linked  to  an  ORDERS  database  on  the  cus- 
tomer ID  field.  The  parent  is  the  active  da- 
tabase, and  the  child  is  the  database  linked 
to  the  parent. 

Once  the  relation  is  established,  both 
files  are  moved  in  sync.  That  is,  when 
dBASE  moves  the  record  pointer  in  the 
parent  file,  it  automatically  searches  for  a 
matching  record  in  the  child  file.  So,  using 
our  example,  when  the  CUSTOMER  file 
is  positioned  to  Smith's  record,  the  OR- 
DERS file  will  automatically  be  positioned 
to  records  containing  orders  placed  by 
Smith. 

If  dBASE  does  not  find  a  matching  rec- 
ord, the  pointer  is  positioned  at  the  end  of 
the  file  and  the  EOF()  function  will  return 
.T.  (true)  for  the  child  file. 

That  is  how  it  should  work.  However, 
dBASE  III  Plus,  dBASE  /V.  Version  1 .0, 
and  FoxPro,  Version  1.02,  all  incorrectly 
match  the  deleted  record.  Only  dBASE  fV, 
Version  1.1  and  Clipper,  Summer  87, 
handle  this  situation  correctly. 


SET  DELETED  ON  AND  SET  RELATION 


RE LATE. PRC 

This  program  illuscraces  whether  or  not  your  dBASE 
iir.plercentation  respects  the  SET  DELETED  o.f  setting 
when  usin^  SET  REUITION 

The  sample  data&ases  CLIENT  and  TRANSACT  can  be  downloaded 
(rom  PC-HagNet 


SET  TALK  OFF 
SET  ECHO  OFF 
SET  ALTE  TO  TEST 
SET  ALTE  ON 


Results  sived  in  TEST. TXT 


(1  First  try  with  SET  DELETED  OFF 


?  VERSIOKl ) 

7 

SET  DELETED  OFF 
SELE  1 

USE  client  INDEX  cln;nt_ld 
SELE  2 

USE  transact 

SET  RELATION  TO  client_id  INTO  client 

GO  ". 
SELE  ! 

DELETE  44  Delete  the  record 

SELE  2 

7         EOF  should  be  lalse  —  ■ 
?  •      EOF( (••,EOF( ) 
:  '      CLIENT  name  should  appear  --  ' 
CLIENT->CLIENT='»<LIENT->CLIENT 


■2.  EOF  should  be  lalse 
EOFl )-■ ,EOFl ) 


COMPLETE  LISTING 


i  ;  i : 

<  r 


Now  try  the  same  thing  with  SET  DELETED  on 

SET  DELETED  ON  44  NOW  try  with  SET  DELETED  ON 

SELE  1 

USE  client  INDEX  client_id 
SELE  2 

USE  transact 

SET  RELATION  TO  cllent_ld  INTO  client 
CO  1 
SELE  1 

DELETE  44  Make  sure  it's  deleted 

SELE  2 

7 

7  '3.  EOF  should  be  false  --  • 
7   '       EOF ( ) " ■ , EOF ( ) 

?  ■      CLIENT  name  should  be  blank  —  • 
•  CLIENT->CLIENT='»CLIENT->CL1ENT 


7 

SELE 
7 

7  M. 
7  • 


EOF  Should  be  true 
EOF ( ,EOF( I 


SET  ALTE  TO 
RETURN 


Figure  1 :  Run  this  program  to  see  whether  your  dBASE  implementation  correctly  respects  the  SET  DELETED  setting  when  a  relation  is  set. 
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Databases 


SET  DELETED  AND  SET  RELATION 
IN  DBASE  IMPLEMENTATIONS 


Client  name  should 
be  blank  (test  3) 

EOF  on  deleted  record 
should  be  true  (test  4) 

dBase  III  Plus 

Present 

.F. 

dBase  IV 1 .0 

Present 

.F. 

dBase  IV 1  0 

Blank 

.T. 

FoxPro  1 .02 

Present 

.F. 

Clipper  Summer  87 

Blank 

T. 

Figure  2:  This  lists  the  results  of  mnning  the  program  in  Figure  1  for  each  database  listed.  Only 
dBASE IV^.^  and  Clipper,  Summer  87,  return  the  correct  results. 


The  program  listed  in  Figure  1  tests  to 
see  whether  your  dBASE  implementation 
correctly  respects  the  SET  DELETED  set- 
ting when  a  relation  is  set.  The  table  shown 
in  Figure  2  lists  the  results  when  running 
the  test  program  for  several  dBASE  imple- 
mentations. 

U  your  dBASE  implementation  does  not 
respect  SET  DELETED  ON,  you  can 
PACK  the  database,  as  Sauer  suggests,  or 
explicitly  test  whether  or  not  the  record  is 
deleted  using  the  DELETEDO  function.  If 
you're  using  FoxPro,  Version  1.02,  you 
can  create  a  conditional  index  that  ex- 
cludes deleted  records,  using 

INDEX  ON  <expres8ion>  FOR  .NOT. 
■  DELETED 

This  command  will  ensure  that  there  are  no 
deleted  records  in  the  index. 

LOCATING  DUPLICATE  RECORDS 

After  reading  the  October  30,  1990,  Data- 
bases column,  which  discussed  how  to 
handle  duplicate  records  in  a  dBASE  III  or 
FoxBASE  Plus  databtase,  I  wanted  to  share 
a  technique  I  use. 

I  was  asked  to  print  a  list  of  duplicates 
from  a  database  containing  names,  ad- 
dresses and  birthdays.  My  first  step  was  to 
determine  an  expression  that  could  help 
pinpoint  duplicates.  For  obvious  reasons,  I 
couldn't  use  the  name  fields  alone.  Also, 
since  the  database  had  been  in  existence 
for  several  years  and  wasn't  very  well  main- 
tained, I  couldn't  use  the  address  fields  as  a 
search  expression  either. 

Instead  of  updating  a  person's  address 
when  he  or  she  moved,  a  new  record  with 
the  new  address  was  entered  into  the  data- 
base. Another  problem  was  that  the  ad- 
dresses weren't  entered  in  a  consistent 
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manner.  For  example,  the  word  Avenue 
was  sometimes  entered  completely,  and 
other  times  it  was  abbreviated. 

I  finally  decided  to  use  a  combination  of 
last  name,  first  name,  and  birthday.  This 
seemed  to  be  unique  enough  to  find  dupli- 
cates. The  next  step  was  to  figure  out  how 
to  actually  locate  the  duplicates. 

My  method  primarily  makes  use  of  the 
INDEX  and  DELETE  commands.  For  ex- 
ample, using  the  above  information,  the  fol- 
lowing code  will  find  the  duplicate  records  in 
a  database  called  MAIL  and  then  copy  the 
duplicates  into  a  new  database  called  DUP. 
The  MAIL  database  is  assumed  to  contain 
the  following  fields:  LAST  (character), 
FIRST  (character),  and  BIRTHDAY  (date): 

*  Example  for  finding  duplicates 
USE  MAIL 

INDEX  ON  TRIM(LAST)+TRIM(FIRST)+; 

DTOC( BIRTHDAY)   TO  NODUP  UNIQUE 
SET  INDEX  TO  NODUP 

*  mark  all  unique 

*  records  for  deletion 

DELETE  ALL 

"  duplicates  have  NOT  been  marked 

*  for  deletion 

SET  INDEX  TO 

SORT  TO  DUP  ON  LAST,    FIRST  ; 
FOR   .NOT.  DELETEDO 

*  recall  all  records  marked 

*  for  deletion 
RECALL  ALL 

This  method  makes  use  of  the  INDEX 
command  with  the  UNIQUE  option.  The 


UNIQUE  option  allows  any  duplicate  re- 
cords that  match  the  index  expression  to  be 
excluded  from  the  index.  The  DTOC()  func- 
tion converts  the  birth  date  into  a  character 
field.  In  order  to  keep  this  example  simple 
and  straightforward,  I  have  assumed  that 
all  records  in  the  database  were  entered  in 
uppercase.  For  optimal  duplicate  checking, 
you  should  probably  use  the  UPPER  com- 
mand while  indexing. 

Mitchell  Kite 

Middleton,  Wisconsin 

(  I  I  y  I've  received  several  letters  es- 
!  a  n  pousing  the  benefits  of  using  a 
be™  unique  index  when  searching 
for  duplicates  in  most  <ifi/45£-compatible 
languages.  An  index  produced  with  the 
UNIQUE  option  contains  a  unique  occur- 
rence for  every  match  on  the  key  expres- 
sion. All  of  the  additional  matches  are  pos- 
sible duplicate  records.  By  temporarily 
deleting  all  of  the  first  occurrences,  Kite's 
method  makes  it  easy  to  filter  out  those  re- 
cords and  concentrate  on  the  possible 
duplicates — ^those  that  don't  have  the  de- 
lete flag  set. 

Obviously,  you  need  to  use  special  care 
in  determining  the  expression  to  use  in 
identifying  possible  duplicates.  In  many 
situations  more  than  one  expression  and 
more  than  one  pass  through  the  database 
may  be  needed. 

The  best  approach  to  handling  duplicate 
records  is  a  combination  of  up-front  pre- 
vention of  duplicate  key  entry  with  a  rigor- 
ous approach  to  identifying  records  that 
have  gone  beyond  your  first  line  of  de- 
fense. The  technique  presented  above  will 
help  you  locate  the  ones  that  have. 

Once  you  have  identified  possible  du- 
plicates, the  safest  and  most  thorough  ap- 
proach to  dealing  with  them  is  for  a  quali- 
fied person  to  examine  the  list,  as  well  as 
their  corresponding  first  occurrences,  to 
determine  which  records  really  are  dupli- 
cates in  context. 

LET  US  HEAR  FROM  YOU 

Share  your  database  experience,  tips,  and 
techniques;  we'll  pay  you  $50  for  any  sub- 
mission we  print.  Submissions  can  be 
mailed  to  our  office  or  uploaded  to  PC 
MagNet.  Mailed  submissions  must  be 
made  on-disk,  accompanied  by  a  printout, 
and  sent  to  Databases,  PC  Magazine,  One 
Park  Avenue,  New  York,  NY  10016.  To 
upload  your  contribution  to  PC  MagNet, 
see  page  8  for  access  instructions.  You 
may  also  contact  Sal  Ricciardi  directly  via 
his  CompuServe  ID  number:  72241 ,33.  ■ 


CraiglLson  SprGSdShCCtS 


ONE  COMMAND, 
TWO  RESPONSES 

In  Quattro  Pro  or  Lotus  1-2-3,  if  you  place 
the  argument  of  a  {GOTO}  macro  com- 
mand in  braces,  the  macro  expects  to  find 
a  named  range.  However,  I've  found  that 
if  a  Quattro  Pro  macro  must  execute  the 
instruction  {GOTO}{G1}  ~  and  cell  G1  con- 
tains an  address,  then  the  cell  pointer  ac- 
tually goes  first  to  G1  and  ultimately  to  the 
address  contained  in  G1.  The  same 
command  in  Lotus  1-2-3,  Release  2.x, 
simply  generates  an  error  message. 

In  a  macro-driven  application,  you  could 
put  this  Quattro  Pro  behavior  to  good  use. 
For  example,  you  could  provide  a  subrou- 
tine that  would  enable  the  operator  to  go 
somewhere  in  the  worksheet,  perhaps  to 
correct  a  mistake,  and  then  return  to  the 
original  location. 

Garfield  R.  Morgan 

Lynn,  Massachusetts 


j  i  ij  Mr.  Morgan  has  discovered  an  inter- 
^  n  esting  (and  apparently  undocu- 
iUffii  mented)  difference  between 
1-2-3  and  Quattr  o  Pro.  In  both  programs, 
you  can  have  a  macro  branch  to  a  subrou- 
tine by  enclosing  the  name  of  the  subrou- 
tine's  starting  cell  in  braces,  like  this: 

(Subroutln*) 

If  a  cell  named  Target  contains  the  label 
DIO,  then  the  macro  instruction 

(GOTOKTargat)- 

moves  the  cell  pointer  to  DIO.  The  se- 
quence of  events  is  as  follows:  First,  the 
macro  executes  the  |  GOTO  |  command. 
This  is  equivalent  to  pressing  the  F5  key. 
Next,  the  macro  branches  to  the  cell  named 
Target.  Here  it  finds  the  label  DIO.  The 
characters  D,  1 ,  and  0  are  thus  fed  to  the 
spreadsheet  program,  just  as  though  they 
had  been  entered  at  the  keyboard.  Now, 
the  macro  returns  to  the  original  instruc- 
tion, picks  up  right  after  { Target},  finds 
a  tilde  there,  and  executes  a  carriage  re- 


■  ONE  COMMAND,  TWO 
RESPONSES:  When  a  cell 
address  is  placed  In 
braces  after  a  {GOTO} 
macro  command,  Lotus 
1-2-3  and  Quattro  Pro 
have  different  responses. 

■  A  SIZE  LIMITATION  ON 
ALLWAYS  GRAPHS: 
Allways  will  not  let  you 
print  or  view  graphs 
larger  than  32K,  but 
you  can  use  the 
superimposing  features 
to  overcome  this  barrier. 

■  A  CLIPBOARD  IN  LOTUS 
1-2-3:  Use  the  Macro 
Library  Manager  in 
Release  2.2  as  a  utility  for 
cut-and-paste  operations. 


turn.  The  net  result  is  exactly  as  though 
someone  pressed  the  F5  key.  typed  D 1 0, 
and  hit  Enter. 

In  both  programs,  if  the  word  Target 
has  not  been  assigned  as  a  name  for  some 
cell  or  range,  { GOTO  1  (Target  |~  gener- 
ates an  "unrecognized  name"  error. 
However,  Quattro  Pro  (unlike  1-2-3)  will 
attempt  to  read  an  unrecognized  name  as 
a  cell  address.  So,  to  return  to  Morgan's 
example,  if  you  write 

(GOTO) (Gl)- 

and  you  haven't  assigned  any  cell  or  range 
the  name  G 1 ,  ^Ha/r/Y*  Pro  will  say,  "No 
such  name.  But  1  bet  this  person  really 
means  the  cell  address  Gl — not  a  cell  or 
range  named  Gl." 

Whether  you  consider  this  laxity  a  benefit 
or  a  hazard  depends  on  your  program- 
ming style  and  taste  for  adventure.  I'm 
inclined  to  think  it's  a  hazard.  In  any 


case,  don't  write  subroutine  calls  to  unnamed 
ranges  if  you  intend  to  use  your  macros 
in  1-2-3  as  well  as  in  Quattro  Pro. 

A  SIZE  LIMITATION  ON 
ALLWAYS  GRAPHS 

Although  it's  not  mentioned  in  the  docu- 
mentation for  1-2-3,  Release  2.2,  the  All- 
ways  add-in  cannot  handle  graphs  larger 
than  32K.  If  you  try  to  add  a  graph  whose 
.PIC  file  is  larger  than  32K,  Allways  dis- 
plays an  error  message.  To  get  around 
this  limitation,  I  take  advantage  of  the 
add-in's  ability  to  superimpose  graphs. 

For  example,  if  I  save  a  graph  consist- 
ing of  two  data  series,  each  with  2,000 
points,  the  41 K  .PIC  file  that  results  is  too 
large  to  use  in  Allways.  But  if  I  break  this 
chart  down  into  two,  plotting  the  first  series 
in  one  and  the  second  in  the  other,  I  get 
two  21 K  .PIC  files.  By  adding  each  file 
into  exactly  the  same  range  in  Allways,  I 
get  the  original  graph  back — and  I  can 
print  it  along  with  my  worksheet  data. 

Marcus  Wilcox 

Corvallis,  Oregon 


1  tried  using  Wilcox's  idea  to  plot 
IVi  years'  worth  of  closing  prices 


^^ffl  for  Apple  and  IBM  stock.  The  result 
is  shown  in  Figure  1.  The  status  line  in 
this  figure  indicates  that  the  current  graph 
is  AAPL.PIC.  A  second  graph,  named 
IBM.PIC,  lies  below  AAPL.PIC.  The  frame, 
axes,  and  tick  labels  are  all  perfectly  super- 
imposed on  both  screen  and  printout  (with 
a  LaserJet  II). 

Obviously,  you  could  extend  this  idea 
to  plot  additional  series.  If  you  wanted  to 
be  a  little  more  creative,  you  could  try 
superimposing  graphs  of  different  sizes. 
Try  displaying  a  small  pie  chart  within  a 
single  wedge  of  a  larger  pie,  for  example. 

I  have  two  caveats  to  point  out:  First, 
if  you  use  the  Allways  /Graph  Add  com- 
mand with  a  .PIC  file  larger  than  32K, 
Allways  will  display  the  message  "Can- 
not read  .PIC  file,"  followed  by  the  name 
of  your  .PIC  file.  You  must  then  use  the 
/Graph  Remove  command  to  delete  the 
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Figure  1 :  This  shows 
how  you  can 
superimpose  two 
graphs  into  the  same 
range  in  Allways  in 
order  to  overcome  the 
32K  limit  on  graph 
size.  In  this  example, 
you  can  view  the 
graph  IBM.PIC  as 
well  as  the  current 
graph  APPL.PIC.  that 
lies  above  it. 


.PIC  file — even  though  it  was  never  added 
successfully.  Be  sure  to  do  this  before 
you  go  back  to  1-2-3  to  break  the  chart 
into  smaller  components.  Otherwise,  All- 
ways  will  attempt  to  read  the  unreadable 
every  time  you  scroll  through  the  work- 
sheet area  where  you  tried  to  import  it. 

Second,  if  you  perform  the  kind  of 
superimposition  described  by  Wilcox,  be 
sure  that  each  superimposed  chart  is  plot- 
ted against  the  same  >'-axis  and  jc-axis 
scales.  You  may  need  to  scale  the  compo- 
nent graphs  manually  in  order  to  accom- 
plish this.  If  I  had  used  default  y-axis 
scaling  for  the  component  graphs  of  Figure 
1,  for  example.  AAPL.PIC  would  have 
had  a  y-axis  ranging  from  0  to  70,  while 
the  ^-axis  for  IBM.PIC  would  have  be- 
gun at  90  and  ended  at  180.  Superimpos- 
ing these  default  graphs  would  have  cre- 
ated an  unintelligible  mess. 

A  CLIPBOARD  IN  LOTUS  1-2-3 

Several  of  my  programs  have  clipboard 
utilities,  which  let  me  paste  parts  of  one 
file  into  another.  I've  become  accustomed 
to  working  this  way,  and  it  frustrates  me 
that  Lotus  / -2-3  doesn't  have  a  clipboard. 
However,  there  is  a  way  around  the  limi- 
tation. I've  discovered  that  you  can  use 
the  Macro  Library  Manager  add-in  in  Release 
2.2  for  cut-and-paste  operations. 

To  do  this,  first  retrieve  the  spread- 
sheet that  you  want  to  cut  from.  Then 
invoke  the  Macro  Library  Manager  and 
select  Save  from  the  menu.  Name  your 
library  file— say,  CLIPBORD— highlight  the 
range  you  want  to  cut,  press  Enter,  and 
select  No  Password.  Then  leave  the  source 
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spreadsheet — without  saving.  This  last 
caution  is  important:  When  you  use  the 
Save  command,  the  saved  range  is  erased, 
leaving  a  hole  in  the  source  spreadsheet. 

Now  retrieve  the  target  spreadsheet — the 
one  that  you  want  to  paste  to.  Place  the 


Release  2.2's  Macro 
Library  Manager  can 
be  used  for  purposes 
other  than  managing 
macro  libraries. 


cursor  on  the  upper-left  corner  of  the  target 
area,  invoke  the  Macro  Library  Manager 
again,  and  choose  Edit.  Select  the  CLIP- 
BORD library  file,  press  Enter,  select  Ignore, 
and  press  Enter  again.  This  procedure 
pastes  the  contents  of  the  clipboard  file 
into  the  target  spreadsheet. 

I  use  CLIPBORD  over  and  over  as  a 
temporary  file  for  transferring  data  be- 
tween worksheets.  I  also  have  other  "macro" 
libraries  that  store  worksheet  templates. 
Each  template  is  stored  in  a  separate 
library.  Any  time  I  want  to  use  one  of 
these  templates,  I  just  invoke  the  Macro 
Library  Manager's  Edit  command  and  specify 
the  library  with  the  template  I  want. 

Dan  Bailey 

Hudson,  Ohio 


jTT  Bailey  is  right.  Release  2.2's  Macro 
Library  Manager  can  be  used  for 
asm  purposes  other  than  managing  macro 
libraries.  The  Release  2.2  reference  man- 
ual alludes  to  its  serviceability  as  a  tem- 
plate manager  but  stops  short  of  recom- 
mending its  use  as  a  general-purpose  clip- 
board. 

There  are  two  pitfalls  that  you  need  to 
be  aware  of  if  you  adopt  Bailey's  cut- 
and-paste  approach. 

The  first  has  to  do  with  range  names. 
Let's  say  you  cut  a  range  that  includes  the 
name  TOTALS.  If  the  worksheet  into 
which  you  paste  also  has  a  range  named 
TOTALS,  one  or  the  other  name  gets  the 
axe.  When  you  use  the  Edit  command  to 
paste  in  your  clipboard  data,  you  can  choose 
Ignore  (to  leave  the  worksheet's  range 
names  alone)  or  Overwrite  (to  write  over 
conflicting  range  names).  To  avoid  hav- 
ing to  make  this  decision,  you  might  want 
to  use  the  /Range  Name  Table  command 
before  you  cut  from  the  source  work- 
sheet. If  the  range  you  want  to  cut  in- 
cludes any  names,  you  could  modify  the 
names  to  avoid  conflicts  with  names  in 
the  target  worksheet. 

The  second — and  more  serious — pitfall 
concerns  formulas  that  reference  cells  outside 
the  cut  range.  Those  references  may  be 
relative,  absolute,  or  mixed,  but  1-2-3 
treats  them  as  relative  when  you  use  the 
Macro  Library  Manager's  Edit  command. 
So  you  must  set  up  your  target  worksheet 
just  like  your  source  worksheet  (and  you 
must  paste  the  contents  of  your  clipboard 
library  into  the  same  cell  coordinates  from 
which  you  extracted  it).  Otherwise,  trans- 
ferring formulas  of  this  kind  is  likely  to 
get  you  into  trouble.  On  the  other  hand, 
transferring  formulas  that  refer  to  other 
cells  within  the  cut  range  is  not  a  problem 
at  all. 

Finally,  before  using  Bailey's  cut-and- 
paste  procedure,  remember  to  attach  the 
Macro  Library  Manager.  You  can  do  that 
by  typing  /AA  (/Add-in  Attach)  and  choosing 
MACROMGR.ADN. 

HINTS,  TIPS,  QUESTIONS 

Share  your  latest  spreadsheet  discovery 
through  PC  Magazine's  Spreadsheets.  We 
pay  $50  for  any  tip  we  print.  Please  submit 
your  letter  on  a  disk,  together  with  a  printout 
Mail  your  contribution  to  Spreadsheets, 
PC  Magazine,  One  Park  Avenue,  New 
Yoric,  NY  10016  or  upload  it  to  PC  MagNet 
(see  the  PC  MagNet  News  page,  follow- 
ing the  Utilities  column  for  access  in- 
structions). ■ 


ULTRA  96" 


V.32/V42bis 


X.32  (DialX.25) 


Now  thai  we've  mils 
price,  there's  even  more 
reason  10  mow  up  lo  ihe 
higher  speed  and  per- 
formance of  our  besl- 
selling  modem  ever  the 
V32Uim96. 
jVo  other  9600  can  deliver  the  features,  performance 
and  networking  capabilities  of  this  fullv  loaded  modem 
for  $999.00. 

I  IIRA  96  provides  up  to  4-to-ldala  compression.  So 
it  can  S3ve  you  money  by  letting  you  run  computer 
equipment  at  its  maximum  speed. 

In  fad.  you'll  save  so  much  on  long  distance  charges, 
your  I'LTRA  96  will  pay  for  itself  in  just  a  few  months. 
And  its  unique. 132  (Dial.X.25)  capability  allows  users 
to  take  advantage  of  the  /oner  costs  associated  with  the 
use  of  national  and  global  packet-switched  networks. 

Of  course  /  //J£4"  works  just  as  well  on  leased  lines, 
satellite  links,  and  other  networks.  It  even  automatically 


negotiates  the  best  connection  with  other  modems. 
Hayes  or  otherwise 

Hus.  il  uses  the  worldwide  standard  for  error-control 
and  data  compression.  \.-12  and  V.-i2bis.  and  it  can  sup- 
port MVP'  levels  2  through  5  for  added  compatibility 

What  's  more  liLTH^  96  is  totally  compatible  with  our 
widely-installed  [^series'"  Smartmodem  9600'*  which 
at  its  new  reduced  price  of  $799  offers  exceptional 
performance  at  25.000  bps.  That 's  10  times  the  speed 
ofa  2400  bps  modem. 

.\nd  Hayes  continues  to  lead  in  price  performance. 
So  if  you've  been  waiting  to  nme  up  to  the  high  speeds 
and  quality  of  a  Hayes  9600  modem,  the  wait  is  over 

For  product  information  and  literature,  please  call 
us  at  1-800-445-3687. 

Q)  Hayes- 

Our  lechnologi  has  ihc  computer  world  talking. 
More  than  ever. 


At  its  new  lower  price,  it's  not  only  the 

fastest  V32  modem  on  the  street, 
it's  even  faster  off  the  showroom  floor. 


AH  this  was  generated 
by  Word  for  Windowa 

'Word  for  Windows  sets  the  standard  among  Windows  word  pro- 
cessors...remains  the  product  to  beat  in  the  Windows  environment. " 

—InfoWorld,  January  7, 1991 

"A  session  with  Microsoft  Word  for  Windows  can  make  you  rethink 

the  whole  category  of  word  processing  software. " 

—PC  Magazine,  December  11, 1990 


"Word  for  Windows  is 
the  leader  of  the  pack. " 
— InfoWorid,  February  4, 1991 
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Word  Processors 
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"Companies  would  be 
wise  to  choose  Word  for 
Windows,  which  most 
likely  will  become  the  standard  for  Windows  word  processing. " 

—PC  Week,  December  24, 1990 

"Word's  collapsible  outlining  and  easy-to-manage  formatting  via  style- 
sheets should  now  have  been  emulated  by  every  other  word  processor, 
but  nothing  else  comes  close. " 

— PC  Magazine,  December  11, 1990 

". ..it  is  amazingly  easy  to  learn  and  use. "     —InfoWorld,  January  7, 1991 


Why  notg^veusacallat  (800) 
4269400,  and  ask  fcrthe  name  of  the 
dealernearyou.YouHquid<^9eewhy 
MjaDsoft"  Word  for  Windows"  is  the 
best-selling  word  processor  for  the 


Windows  environment  Not  to 
mention  the  most  talked  about 

MjcfosoHr^ 

Making  it  all  make  sense  - 
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WoSrking  Word 


FIND  THE  CURSOR  IN 
WORDPERFECT 

Laptop  users  usually  have  a  hard  time 
finding  the  cursor.  While  you  can  find 
software  that  will  enlarge  it,  spending 
money  on  such  a  utility  may  not  be 
necessary.  WordPerfect's  CURSOR 
.COM  does  the  job  free.  Just  type  CUR- 
SOR at  the  DOS  prompt  and  a  grid  of  dots 
will  appear  on-screen.  Move  the  cursor 
around  the  grid  and  it  changes  size  with 
each  dot.  Note  the  coordinates  of  the 
cursor  size  you  like  and  enter  CURSOR/ 
XX,  where  xx  are  the  coordinates.  Enter 
the  line  into  your  AUTOEXEC.BAT  file, 
and  the  cursor  will  never  get  lost.  Since 
CURSOR.COM  is  run  from  DOS,  it  will 
work  with  many  applications,  not  just  with 
WordPerfect. 

Charles  L.  McGehee 

Ellensburg,  Washington 

Ever  since  it  arrived  with 
WordPerfect  4.2,  CURS0R.COM 
has  been  included  with  the  pro- 
gram. Not  all  coordinates  of  the  grid  will 
be  accessible  to  everyone.  Which  part  is 
available  to  you  depends  on  the  type  of 
monitor  you  have.  For  example,  with  the 
CURSOR.COM  that  comes  with 
WordPeifectS.  1 ,  coordinate  AE  provides 
me  with  the  largest  cursor  I  can  find  for 
use  with  my  VGA  monitor. 

If  you  want  to  test  CURS0R.COM,  go 
to  your  WordPerfect  directory  (for  ex- 
ample, C:\WP5 1 )  and  type  CURSOR.  A 
grid  pops  up  with  the  characters  A  through 
N  ranging  across  the  top  and  down  the  left 
side.  The  left  side  is  labeled  First  Letter 
and  the  top  of  the  grid  is  labeled  Second 
Letter.  Your  computer's  default  cursor 
type  flashes  on  the  grid.  As  you  move  the 
cursor,  it  changes  shape  and  size.  The 
current  position  of  the  cursor  on  the  grid 
is  displayed  at  the  bottom  of  the  screen 
with  the  message  "You  may  select  this 
cursor  from  DOS  by  entering:  CURSOR/ 
XX."  When  you  find  a  cursor  type  you 
like,  tap  Enter  and  the  cursor  will  retain  its 
new  configuration  until  you  reboot,  load 


FIND  THE  CURSOR  IN 
WORDPERFECT:  The 
advantages  and 
limitations  of 
CURS0R.COM. 

IS  IT  REALLY 
WYSIWYG?:  Limitations 
of  the  Word  for  Windows 
ruler. 

QUICK  SAVES  IN 
WORDPERFECT:  Forget 
the  F10  Replace?  routine. 
You  can  save  your 
documents  with  a  single 
keystroke  combination. 


a  program  that  resets  the  video  mode,  or 
run  the  CURS0R.COM  utility  again. 

As  McGehee  suggests,  you  may 
prefer  having  your  PC  boot  up  with 
the  cursor  type  you  like  by  including 
CURSOR/.u  in  your  AUTOEXEC  .BAT 
file.  Don't  forget  to  include  the  full 
path,  such  as  C:\WP5  l\CURSOR/.v.v,  if 
WordPeifect  isn't  already  in  your  path. 

Although  your  new  cursor  shape  and 
size  will  look  as  good  in  other  programs 
as  it  does  in  WordPeifect,  some  pro- 
grams may  size  the  cursor  to  a  default 
shape.  For  instance,  most  spreadsheet 
packages  force  the  cursor  to  retain  the 
standard  blinking  line  until  you  exit. 
Graphics  programs  are  not  affected  by 
CURSOR.COM  at  all.  Since  any  pro- 
gram that  does  change  the  cursor  shape 
is  likely  to  keep  it  changed  when  you 
exit  back  to  DOS,  you  may  want  to 
create  a  batch  file  that  restores  the 
cursor  to  your  preferred  shape. 

IS  IT  REALLY  WYSIWYG? 

What's  going  on  with  the  Word  for  Win- 
dows display?  It  seems  to  be  only  some- 
what WYSIWYG. 


Windows  tells  me  I  have  dozens  of 
fonts,  point  sizes  and  spacing  options 
(characters  per  inch)  available,  but  very 
few  of  them  print  out  to  the  line  length 
I  see  on  the  screen.  For  example,  with  a 
line  length  of  6  inches,  using  6-point 
type,  word  wrap  might  occur  at  4.5 
inches,  as  measured  on  the  ruler.  How- 
ever, a  6-inch  line  will  be  printed.  In  es- 
sence, the  ruler  is  rendered  useless  as  a 
format  tool.  What,  if  anything,  can  be 
done  to  rectify  the  problem?  Am  I  doing 
something  wrong? 

Eddie  Nicholson 

Brookston,  Texas 

Does  any  word  processing  pro- 
gram truly  reflect  on-screen  what 
comes  out  at  the  printer?  If  one 
does,  I've  never  seen  it.  Part  of  the  prob- 
lem lies  in  translating  the  dot  pitch  and 
resolution  of  a  monitor  to  the  resolution 
of  a  particular  printer.  Matching  screen 
and  printer  fonts  precisely  is  unlikely 
until  monitors  and  printers  actually  mir- 
ror each  other's  physical  output.  Making 
the  display  perfectly  flat  and  an  exact 
match  of  screen  and  printer  colors  would 
also  bring  us  much  closer  to  the  precision 
we  all  crave. 

To  test  Nicholson '  s  complaint.  I  made 
print  samples  of  several  different  mono- 
spaced and  proportional  fonts,  indicating 
on  each  sample  the  precise  location  of  a 
tilde  as  measured  against  the  Word  for 
Windows  ruler.  I  then  repeated  the  ex- 
periment with  At?ii Pro,  WordPeifect  5. 1 , 
and  Word  5.0. 

With  Word  for  Windows  it  seems  we 
must  make  do  with  an  imperfect  world. 
For  example,  Version  1.0  positions  the 
ruler  over  Courier  perfectly  well;  how- 
ever, when  it  comes  to  most  propor- 
tional fonts,  the  package  is  far  off  the 
mark.  On  the  other  hand,  the  recent 
Word  for  Windows  upgrade  seems  to 
measure  proportional  fonts  accurately, 
while  monospaced  Courier  prints  beyond 
the  ruler's  setting. 

Ami  Pro  displays  screen  fonts  with 
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Cc 


The  Working  Word 


FIguro  2:  This  macro  Is  similar  to  ALT-S,  but  Is  used  for  saving  and  replacing  ACSII  files. 


ALTR.WPM 


COMPLETE  LISTING 


(DISPLAY  orr> 

(ASSI<iM}fila 
{IF  EXZSnjfilMMM'* 

{ELSE} 

{BELL} 


{ ; )Asslgn-docunaBt 
{ ;  )If  ■  f  ileniuna 
{ ; } Otherwise" 
{ ; }  an- error -toM* 


{TSn>filmMM-Intar-ASCII-filanaiM:  •C\}' 

{ I  }and>aMr*pnapted«ta> 
{ ;  }«asl9iMd*te*vulalbl«« 
(BHD  V) 

(Tase  tn/oat)ta|«uakm}fllMUM''<aM«r> 

C»)et«w<l»o— Mit^it/flii— ».* 

{!}enter-y. 


{iF}{snai>m24' 
y 


{maiin}{'\}oi4-t«Kt-f  II*-  < ' 


R} ■ (VARIABLE) filename"- { 
{;  }and-cli8play  Replaced- 
( ; ) Otherwise 


Q} -was' 


(ELSE) 

{PROMPT}{*\}TM:t-rlla-{*R}<VAia*BLE}fll«DaiW~ 

{am  XT} 

{mn}2i~  (i>Dls9]jv*ltlMr 


good  accuracy  in  relation  to  the  tab  line.  A 
comi>aiis(m  (^tfie  two  packages  leads  me 
to  believe  that  the  Word  for  Windows 
problem  lies  not  with  the  screen  fonts. 
Ralho',  as  Mr.  Nicholson  has  suggested, 
the  ruler  is  not  reliable  as  a  measuring 
tool. 

1  also  looked  at  WordPerfect  SA  and 
Word  5.0.  Although  both  programs  are 
perfectly  accurate  in  showing  the  cur- 
sor's position  with  monospaced  text,  they 
are  more  imprecise  with  proportional  type- 
faces. Because  neither  program  is  graphi- 
cal, you  fmd  the  charade's  true  position 
by  referring  to  a  line  prompt  at  the  bottom 
of  the  screen;  this  prompt  only  indicates 
the  current  location  of  the  cnrBor.  Posi- 
tioning of  text,  whether  monospaced  or 
proportional,  is  usually  accurate  when 
placed  by  tab,  indent,  or  other  absolute 
technique,  such  as  WordPerfecfs  Ad- 
vance format. 

QUICK  SAVES  IN 
WORDPERFECT 

I  like  to  periodically  save  the  document  I'm 
working  on  in  WordPerfect  5A .  WordPer- 
fect Is  a  powerful  word  processor,  but  its 
extensive  use  of  function  keys  makes 
saving  and  replacing  files  a  tedious  chore. 
Instead  of  using  the  F1 0  key  or  the  F5  key 
(for  ASCII  files),  I  have  created  the  follow- 
ing macros  (Figures  1  and  2):  Alt-S  for 
saving  and  replacing  regular  WoitPwfeot 
files  and  Alt-R  for  saving  and  replacing 
ASCII  files. 

Each  macro  checks  to  see  whether 
you  are  editing  a  prevtously  saved  docu- 


ALTS.WPM 


ment;  if  you  are,  it  replaces  the  old  file.  If 
you're  working  on  a  new  document,  the 
macro  prompts  you  for  a  filename  and 
saves  the  document. 

Norman  Chan 

Winnipeg.  Manitoba,  Canada 

jT  jj  These  macros  are  effective, 
^fj  simple,  and  extremely  useful.  I 
ffira  like  them  so  much  that  I've 
mapped  them  to  my  keyboard  as  Ctrl-S 
and  Ctrl-A  so  that  I  can  continue  using 
Alt-S  and  Alt-R  for  other  purposes. 

What  makes  these  macros  so  efficient 
is  Chan's  smart  and  early  use  of  the 
{ASSIGN}  command  toplace  the  current 
document  name  (which  is  known  to 
WordPerfect  as  |  SYSTEM  )name  ~)  into 
dw  filename  variable.  Now,  die  command 
I  VARIABLE) filename  ~  automatically 
enters  the  document  name  wherever  it  is 
required  in  the  macro. 

The  {'\\  indicates  die  start  of  bold,  die 


COMPLETE  LISTING 


C^R)  (Ctrl-R)  marks  the  beginning  of 
reverse  video,  and  |  '^Q )  (Ctrl-Q)  ends  all 
previously  indicated  text  attributes.  All 
the  other  commands  in  brackets  can  be 
accessed  only  by  using  Ctri-PgUp  from 
within  die  macro  Action  screen  (Ctri- 
FIO,  macro  name.  Edit  (2)). 

You  should  note  that  when  any  kind  of 
IF  statement,  such  as  (IF  EXISTS),  is 
used  in  these  macros,  it  must  end  with  an 
I  END  IF  1  command.  (ELSE)  should  be 
used  whenever  you  want  an  alternative 
acdon  to  take  place.  If  { ELSE }  were  not 
used  in  the  ALTS.WPM  and  ALTR.WPM 
macros,  you  would  only  be  able  to  save  an 
already  existing  document.  There  wotdd 
be  no  provision  for  saving  a  document 
that  has  not  yet  been  saved;  nothing  would 
happen  when  die  macro  was  ran. 

The  { IF }  I  STATE )  &  1 024  ~  statement 
asks  the  WordPerfect  environment  to  de- 
termine whether  a  yes/ho  condition  cor- 
rently  exists.  This  condition  does  occur 
during  a  save  if  the  document  has  already 
been  saved  at  least  once.  Since  it's  as- 
sumed that  you  only  use  this  macro  to 
quickly  save  edits,  a  Y  follows  this  state- 
ment so  that  the  document  is  automati- 
cally saved  with  the  current  document 
name.  It  doesn't  give  you  an  opportunity 
to  save  with  a  new  name. 

TIPS  FROM  WORKING 

WORDSMITHS 

Tell  fellow  users  about  your  latest  word 
processing  discovery;  we'll  pay  you  $50 
for  any  tip  we  print.  Please  send  your 
letter  on  a  disk  along  with  a  printout  to 
The  Working  Word,  PC  Magazine,  One 
Park  Avenue,  New  York,  NY  10016,  or 
upload  it  to  PC  MagNet  (see  page  8  for 
access  instructions).  ■ 


{ ;  }Aa>l9n  ■  doeuMDt  •  iMM*te- ' 
fir  Bxaniftlwma'  <i}if •filaDaswe)d.sts,*aaiece«  MnPM'fUs...' 

(tUE>  {;}Oth*sifiM..." 

(BELL)  {;}an.acver*teM«aaaB4a>«.~ 
(nxs}  f  llenaae'Botar  •  f  llenaiM  i  •  { '  \ }  ~ 

{ ;  }and'— r'||illH>tll'ta'— fr»»»ll— t 
(i}wUeh«is*tk«i>  uBlgiiad*te**fil 
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Figure  1 :  V^hen  you're  working  with  regular  WordPerfect  files,  this  Alt-S  macro  makes  it 
faster  to  save  new  documents  or  replace  oU  ones. 
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New^fentura  PubMer 
forMadntDsli  It  flies 
thiDu^  long  documenta 


Automatic/manual 
keming,  tracking, 
letter  spacing  and 
widow/orphan  con- 
trol make  each  page 
a  typographic  jewel. 


Eliminate  wandering 
graphics.  They  stay 
linked  to  the  right 
passage  even  when 
you  add,  delete  or 
move  text. 


Automatic  forward 
and  backward 
cross-referencing, 
table  of  contents 
and  indexing. 


Vertical  justification 
ensures  that  all  text 
and  graphics  line  up 
top  and  bottom. 
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Headers  and  footers 
,can  be  automatically 
linked  to  selected 
text  on  each  page. 


Ventura  Publisher 
fully  supports 
accessing  text  and 
graphics  files  on 
both  Mac  and  PC 
networks. 


-Ventura  automates 
the  renumbering 
of  pages,  chapters, 
tables,  figures— you 
name  it.  Whether 
you  add,  delete,  or 
just  move  things 
around. 


Interactive  table 
editing  is  one  of 
the  best  ways  to 
organize  data. 


The  more  you  have  to  do,  the  more  you  need  \fentura. 


If  you're  working  on  long  documents  with 
anything  less  than  Ventura  Publisheif  you're 
working  too  hard.  Our  new  Macintosh  Edition 
lets  you  fly  through  books  thousands  of  pages 
long.  As  well  as  one  page  newsletters. 

It  has  the  power;  automation,  and  advanced 
features  that  made  Ventura  first  choice  of  PC 
publishers.  But  we've  redesigned  it  with  the 


look,  feel,  and  point-and-click  simplicity  that  has 
made  Macintosh  >Y)Mr  choice.  Stop  wasting  your 
time.  See  your  dealer  and  leam 
how  Ventura  Publisher  makes 
short  work  of  long  documents. 
Or  call  (800)  822-8221.* 

Ventura  Software  Inc. 
A  Xerox  Company 


•In  Canada  call  (800)  228-8579.  Ventura  Publisher'  Is  a  irademark  of  Ventura  Software  Inc..  a  Xerox  company.  XEROX'  is  a  trademark  of  XEROX  CORPORATION. 
All  other  product  names  or  trademarks  are  property  of  their  respective  owners.  C 1990.  Ventura  Software  Inc. 
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Copyriglited  material 


HyperHistory. 


^  ■       iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiii^te  ll 


Actual  uiwelotiched  ptiologiaphs  of  PLUS  progiamming  on  Macintosti.  Windows  3  0  and  OS/2  Presentalion  Manager  plalloims 

HyperPower. 


Corporate  information  management 
will  never  be  the  same.  Because  now 
Spinnaker  PLUS™  2.0  lets  you  create 
powerful,  graptiically  intuitive  applica- 
tions ttiat  look  and  run  identically  on 
Macs  and  PCs  running  Windows  3.0 
or  OS/2  Presentation  Manager.  So 
nettling  gets  between  users  and  the 
information  they  need  -  not  even 
different  operating  systems.  That's 
HyperPower™. 

Develop  your  application  just 
once  on  a  Mac  or  PC,  and  it's  available 
to  everyone  via  disk  or  network  file 
sharing.  You  can  even  import  and 
enhance  existing  HyperCard™  stacks. 

Spinnalet  Software.  201  Broadway.  Camoridge.  MA  02139 
HyperCard  Is  a  Irademark  ol  Apple  Computer  Corp. 


PLUS  provides  the  only  hyperpro- 
gramming  environment  that  gives  you 
so  much  power  and  flexibility.  A  robust 
Object-Oriented  Programming  language 
with  a  hefty  selection  of  paint,  draw, 
word  processing  and  database  objects. 
Pull-down  menus  with  commands  you 
can  insert  into  a  script  with  a  click  of  the 
mouse.  Run/edit  toggling  that  lets  you 
debug  as  you  develop. 

PLUS  applications  are  infinitely 
expandable  with  Software  Slots™  that 
let  you  create  new  object  classes  such  as 
spreadsheets  or  communication  links, 
and  integrate  applications  or  hardware 
for  audio,  video  or  communications. 


Add  report  generators,  SQL  database 
links  or  other  companion  products  for  even 
more  HyperPower. 

With  PLUS,  you  can  create  a  whole 
new  generation  of  easy-to-use  corporate 
information  management  applications: 
executive  information  systems,  interactive 
sales  training,  online  catalogs,  dazzling 
multimedia  presentations  -  there's  no  limit. 

For  more  information  and  de- 
tails on  our  evaluation  program, 
call 

1-800-323-8088 
EXT.  555 


SPINNAKE  R 


Spinnaker  PLUS  2.0.  The  Object  Is  Information. 
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Cli  jterial 


User-to-User 


■  TUNING  YOUR 
AUTOEXEC:  Don't  let 
yourAUTOEXEC.BAT 
reexecute  dangerous 
commands. 

■  RECURSIVE  BATCH 
FILES:  A  t>atch  file  that 
can  call  itself  lets  you 
handle  nested  .ZIP  files. 


TUNING  YOUR  AUTOEXEC 

"More  Speed,  Less  Space"  (April  10, 1990) 
was  informative,  but  a  few  things  should  be 
added.  When  you  copy  AUTOEXEC.BAT 
to  a  RAM  disk,  rename  it  (say,  to  RE- 
FRESH.BAT)  to  assure  that  no  mixups  will 
occur  when  the  file  Is  being  changed,  de- 
leted, or  run. 

The  instructions  in  my  AUTOEXEC  f£ill 
into  two  categories:  those  that  are  hannless 
when  reexeojted  (PROMPT  and  PATH) 
and  ttx)se  that  would  be  disastrous  to  reex- 
ecute (TSRs  that  crash  the  system  when 
executed  more  than  once).  Because  %0  is 
null  when  AUTOEXEC  is  called  by  the  boot 
process  but  has  the  value  AUTOEXEC  any 
other  time  it  runs,  you  can  prevent  reload- 
ing dangerous  TSRs.  The  revised  AU- 
TOEXEC might  look  like  this: 

IF  NOT  'IB'"''  GOTO  again 
RAMDISK  C:  /M=100 

REM    one-time  programs/comma ndr*'^*^!''? 

go  here  .y^ 
COPY  AUTOEXEC.BAT  C : REFRESH . BAT 
C: REFRESH 
: again 

REM    reusable  programs/conmands 
^  go  here 

To  prevent  users  from  typing  AUTOEXEC 
to  get  to  REFRESH.BAT,  you  can  add 
these  lines  at  the  beginning: 

NOT   '  te  ■•■'AUTOEXEC   GOTO  j^uj^j^ 
bootchek  iHIR 
ECHO  Please  use  the  command 
ECHO  REFRESH  to  restore  system 
ECHO  default  settings 
TYPE  C:OUIT.BAT  >  ClQUIT.BAT 
C:QUIT 
: bootchek 

QUIT.BAT  is  a  zero-length  batch  file  that 
simply  terminates  and  returns  to  DOS. 
Note  that  this  example  is  not  robust  enough 
for  productk)n  use  (it's  case-sensitive)  but  it 
illustrates  the  point  adequately. 

Robert  Cutler 

Gokl  River,  Califomia 


I  }T|J  Though  most  TSR  programs  are 
i  smart  enough  to  know  that  they 
iimsMl  should  not  load  themselves  more 
than  once,  there  are  some  that  will  try  to  do 
it.  If  they  succeed,  you  have  two  copies  of 
the  TSR  using  up  valuable  RAM.  If  they 
fail,  they  can  crash  your  system.  By  setting 
up  your  AUTOEXEC  properly,  you  avoid 
that  possibility. 

A  batch  file  can  have  up  to  nine  com- 
mand line  parameters  numbered  %1 
through  %9.  DOS  fills  in  the  %0  parame- 


By  setting  your  AUTO- 
EXEC.BAT property,  you 
can  prevent  TSRs  from 
loading  more  than 
once  and  crashing  the 
system. 


ter  with  the  name  of  the  batch  file  itself, 
just  as  it  was  typed  at  the  keyboard.  The 
initial  loading  of  AUTOEXEC.BAT  is  a 
special  case,  though — the  filename  does 
not  get  put  into  the  %0  parameter. 

There  are  a  couple  of  points  to  note 
about  the  second  set  of  example  batch 


lines.  First,  the  author  comments  that  the 
initial  test  is  case-sensitive.  That  isn't  real- 
ly a  problem,  since  we  can  replace  that  first 
line  with  the  following  one: 

IF  ■%f==''  GOTO  bootchek 

Second,  he  creates  QUIT.BAT,  a  zero- 
byte  batch  file,  on  the  spot.  You  may  want 
to  put  a  QUIT.BAT  in  your  batch  file  di- 
rectory so  that  you  can  use  it  in  any  of  your 
batch  files.  It's  handy  to  be  able  to  just  call 
QUIT  to  get  out  of  a  batch  file,  and  it  takes 
no  more  disk  space  than  the  32-byte  direc- 
tory entry. 

RECURSIVE  BATCH  RLES 

Many  of  the  files  I  downtoad  from  bulletin 
boards  are  compressed  into  .ZIP  files,  and 
these  .ZIPS  often  contain  various  advertise- 
ment files  the  BBS  adds  to  every  ZIP  on  the 
board.  I  want  to  be  able  to  check  the  down- 
loaded files  for  viruses,  and  to  delete  the 
advertisement  files  before  I  archive  them  to 
floppies. 

I  built  a  batch  file  to  automate  the  pro- 
cess. It  worics  fine  on  all  files,  including 
.ZIPS,  as  bng  as  they  don't  have  other  .ZIP 
files  embedded  in  them.  If  there  are  nested 
.ZIPs,  the  only  solution  I've  been  able  to  fig- 
ure out  is  to  unzip  all  embedded  ZIPs  to  a 
single  subdirectory,  check  the  files  for  virus- 
es, and  then  erase  this  directory,  leaving 
the  original  embedded  .ZIP  file  untouched. 
While  this  accomplishes  some  of  what  I 
need,  it  still  leaves  me  with  a  lot  of  tedk>us 
wori<  to  do.  Is  there  any  way  to  solve  the 
problem  without  having  to  go  through  all  of 
these  steps? 

Tom  Black 

McHenry,  Illinois 

The  solution  is  a  recursive  batch 
file — one  that  can  call  itself  repeat- 
edly. I  modified  the  original  batch 
file  into  a  trio  of  batch  files  that  woric  to- 
gether to  handle  any  level  of  nested  ZIPs. 
The  basic  batch  file,  PROCESS.BAT  in 
Figure  1 ,  is  extremely  simple.  First  it  calls 
PROCNORM.BAT  (Figure  2),  which 
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PROCESS.BAT 


COMPLETE  LISTING 


Thip  ia  PROCESS.BAT  »••:' 


•  Ii.'i.hi^.i 


FlgurslrThis  batch  file  is  part  of  atrio  of  programs  Mwlp>rtOimapt^^ 
drectoiy,  inducing  thooe  inside  .ZIP  files. 


contains  all  the  actual  file-processing  com- 
mands. Then  for  each  .ZIP  file  in  the  cur- 
rent directory,  it  calls  PROCZIP.BAT 
(Figure  3).  PROCZIP  creates  and  moves 
to  a  temporary  directory,  then  decom- 
presses the  .ZIP  file  into  Aat  diiectny. 
Gearly  all  three  batch  files  must  reside  in  a 
directory  on  your  path. 

After  it  puis  aU  of  die  files  into  tlie  tem- 


porary directory,  PROCZIP  calls  PRO- 
CESS again.  As  bef(»e,  PROCESS  calls 
PROCNORM  to  chedc  for  viruses  and  de- 
lete certain  files.  PROCESS  then  calls 
PROCZIP  on  any  .ZIP  files  that  it  finds  in 
die  current  directory— dwse  are  .ZIP  files 
that  were  nested  inside  the  original  .ZIP 
file.  When  it  finishes,  it  deletes  the  oiiginal 
.ZIP  file  and  re-creates  it  widi  die  current 


li 


PROCNORM.BAT 


COMPLETE  LISTING 


i'  WW  **•  Thi«  !•  ntOCHORM.BKT  ••• 

|!  8TRIPZIP  *.ZIP 
nZH  STRIPZIP  itrips  coauaenta  from  ZIP  fiiwt<.; 
RBM  th«  abov*  lin*  if  you  don't  hav*  — ^ 

.V  IXZ8T  XKOO.xia  *Mst  {innip.,nx 


IP  EXIST  READ-NE.S12  BRAS!  IIIU>.n.SU    '.  '  .'XiK'-  \v 
IP  EXIST  BAPPY.BBS  ERASE  HAPPT.BBS 
IP  EXIST  HAPPY. EXE  ERASE  BAPPT.BXI 
IP  EXIST  REAO-n.PLS  ERASE  READ  tai.)M 

xr  nzsT  Qga.cow  «ww ;  oqjr .eo^;. ; '  ^ 
IF  nzn  oooo«coN  n^pp|9e!09*flssi'''^' ' ' 

zr  Bxnr 

IP  EXIST  BONDT.TXT  ERASE  BOWDT.TXT 

IP  EXIST  HOHDY.EXE  ERASE  BOHDY.BXE 
IP  EXIST  ALLREAO.KE  ERASE  ALLREAD.ME 
IF  EXIST  READ-PLS.EXE  ERASE  READ-PLS.EXE 

Scan  tor  all  knew  virus**  in  th«  primary  diractozy 

REN  if  Scan  ratuma  an  •rzorlaval  of  1  or  2, 
REM  poat  a  Msaaga  on  th«  scraan 

IP  ERRORLEVEL  1  ECHO  Wamingi  1 1  SCAM. EXE  indicataa  Vizns  inCaetioal  1 1 1 
IP  ERRORLEVEL  2  ECBO  Naming!  1 1  SCAH.EXE  tarainatad  ■taOKaiKl^f 
IP  ERRORLEVEL  2  ECBO       Procaed  W4,fch  CmtionULII 
REN    cat  my  attantion  if  thara'a  |C^rtiqil|. 

zr  niMiiLivu.  •  ooxo.  (hiztok      .'  '^.-<  "  "^ 


icao  Plaaaa  praaa  Ctrl-Braak  and  daal  wltli  vina-lnfMe^>L 
ECBO  fila.    Than  dalata  all  tba  TBNPSZP.$$$  subdiractorim: 
ECBO  and  thair  contanta  and  at«X^  pCPOefsliaft '■8>ii><-  ' 

PAUSE  <Sj(ji**tr^-;»-e'<S:r-it5;:X-/i^  -i-,-- 


Mi 


npiiBT'rnnfiMOnMhondtoDpnxuBBlnoolnoinwIllaa  iniiiiCBBStaciinnforvlnnfliMTd 


contents  of  the  temporary  directory.  Note 
that  any  directory  structure  within  the  .ZIP 
file  will  be  lost  in  diis  process.  Finally,  it 
retams  to  die  parrat  (firectoiy  and  removes 

the  now-empty  temporary  directory. 

The  important  dung  to  note  is  that  the 
processing  of  a  .ZIP  file  always  takes  place 
in  a  subdirectory  below  the  location  of  the 
.ZIP  file  itself.  Siqipose  you  started  in  die 
directoiy  CMNOCX^ONO.  During  die  pro- 
cessing of  the  first  .ZIP  file,  you'd  be 
working  in  C:\INCOMING\TEMP- 


PROCZIP.BAT       COMPLETE  LISTING 


•ECHO  on^'ty.^"'^. 

REN  This  is: 

ND  TEHPStP.$$$ 

CO  TEHPZIP.$$$ 

PKUNZIP 

CALL  PROCESS.BAT 

REN  If  you'ra  running  DOS 
PKZIP  -m  . ■ 

CD  .  . 

RO  TBN»SZP.$S$ 


^^^^ 


MM 


Flgura  3:  PROCZIP  extracts  the  contents  of  a 
.ZIP  file  and  preo8S888 Vw  (let,  making  a 
recuraiva  cal  to  PROCESS.BAT  (Hgure  1 ). 

ZIP.$$$.   you  enoounlered  a  .ZIP  file  in 

that  directory,  you'd  process  its  contents 
in  C:\INCOMING \TEMPZIP.$$$\ 
TEMPZIP.$$$.  The  only  limit  on  the 
number  of  nested  ZIPs  is  the  length  of  a 
DOS  padi.  If  you  encounter  this  limit, 
swiidh  to  using  a  diorter  name  for  die  tenH 
porary  directory. 

Of  course,  your  needs  won't  be  the 
same  as  this  reader's.  All  of  the  normal  file 
processing  is  isolated  in  PROCNORM 
.BAT,  so  just  edit  it  to  do  whatyow  want. 
The  one  thing  you  must  avoid  in  PROC- 
NORM.BAT is  changing  die  cutrent  di- 
rectory. 

These  batch  files  depend  on  die  CALL 
command,  introduced  in  DOS  3.3.  If 
you're  using  an  old  version  of  DOS,  re- 
place each  instance  of  CALL  with  CCXM- 
MAND /C  or  %COMSPEC% /C. 

SHARE  YOUR  SECRETS 

Reveal  your  lastest  EHDS  and  systems  dis- 
coveries dirough  User-to-User;  we'll  pay 
you  $50  for  any  submission  we  print. 
Please  submit  your  letter  on  a  disk  iQgedier 
with  a  printout.  Mbul  your  oonliibudon  to 
User-to-User,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016,  or  iq;>kMKl 
it  to  PC  MagNet  (see  page  8  for  1 
stmctioos). 
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ACCESSING  TEXT-MODE 
VARIABLES 

The  letter,  "Using  43-  and  50-line  EGA  and 
VGA  Modes,"  which  appeared  in  the  April 
24,  1990,  Languages  column,  mentioned 
that  the  Turtx)  C  2.0  runtime  library  main- 
tained 2  undocumented  bytes  containing 
the  screen  height  and  width.  After  digging 
around  with  Turbo  Debugger,  I  found  that 
Turtx)  C  uses  a  system  label,  -video,  that 
is  the  base  of  the  text_inf  o  structure  de- 
fined in  CONIO.H: 

struct  text_info  < 

unsigned  char  winleft; 
unsigned  char  wintop; 
unsigned  char  winright; 
unsigned  char  winbottom; 
unsigned  char  attribute; 
unsigned  char  normattr; 
unsigned  char  curnnode; 
unsigned  char  screenheight ; 
unsigned  char  screenwidth; 
unsigned  char  curx; 
unsigned  char  cury; 

The  contents  of  the  structure  pointed  to  by 
-video  are  nearly  identical  to  those  re- 
turned by  the  Turbo  C  library  function, 
gettextinfo,  with  a  few  exceptions. 
First,  while  Turtx)  C  uses  1 ,1  as  the  coordi- 
nate pair  to  represent  the  upper-left  comer 
of  the  display,  the  -video  versions  of  the 
first  four  structure  members  have  values 
that  are  1  less  than  expected,  and  they  use 
0,0  as  the  starting  coordinates.  Further,  the 
last  two  members  of  the  structure — curx 
and  cury,  which  define  the  cun-ent  cursor 
position — are  not  maintained  at  all:  instead, 
their  values  are  calculated  via  a  BIOS  call 
whenever  they're  needed. 

You  can  use  a  cast  to  access  -video 
as  a  text-info  structure,  which  is  easier 
and  faster  than  calling  gettextinfo.  But 
since  this  subverts  any  error-checking  arxJ 
range  checking  on  Turbo  C's  part,  you 
should  take  care — particularly  if  you  are  go- 
ing to  modify  these  values. 

William  Spahn 

San  Francisco,  Califomia 


■  ACCESSING  TEXT-MODE 
VARIABLES:  Two  ways 
to  access  the  same 
video  information  in 
Turbo  C. 

■  TIMED  DELAYS  IN 
BASIC:  How  to 
implement  timed  delays 
that  are  hardware- 
independent. 


I  I  i  y  Spahn's  example  program  illus- 
;  a  n  trates  his  points  well.  Using  the 
same  body  of  code,  a  pointer  to 
-video  and  a  structure  filled  in  via  get- 
textinfo. we  get  the  same  results  with 
the  exceptions  he  describes. 


The  program,  VIDEO.C  shown  in  Fig- 
ure 1 ,  creates  a  window  in  the  center  of  the 
screen  with  black  letters  on  a  cyan  back- 
ground. Then  it  displays  the  members  of  a 
text-info  structure  filled  in  with  get- 
textinfo, and  follows  with  the  data 
pointed  to  by  -video . 

I  was  able  to  shrink  the  program  listing 
a  little  by  consolidating  all  of  the  pointer 
access  and  display  code  into  a  single  fiinc- 
tion,  display-textinfo.  I  also  used  an 
ANSI  C  trick,  string  concatenation  to 
make  the  listing  a  little  more  readable:  The 
CRLF  macro  expands  to  "\n\r".  Thus, 
the  expression 

cprintf(CRLF  CRLF 

expands  to 

cprintf ( "XnVrXnVr. . . 


//  video. c 


tinclude 
tinclude 


<stdio.h> 
<conio. h> 


extern  char  _video;  //  declare  external  variable 

•  define  TextColor  (  foreground,  background)        (  foregrounds  (baclcground<<  4 ) ) 
•define  CRLF  "\n\r" 

void  display_textinfo( struct  text_info  "t); 

void  main(void) 
< 

struct  text  info  textinfo,  *viddata  •  (struct  text  info  video; 


window ( IB, 5, 70,22 ) ; 
textattr(TextColor(BLACK,CYAN) ) ; 
clracr( ) ; 

gettextinf o( i text info) ; 

cprintf(CRLF  "Data  returned  by  gettext inf o( ) ! 
display_textinfo<4textinfo) ; 


//  set  window  size 

//  set  text  colors 

//  clear  screen 

//  TC  function 

CRLF ) ; 


cprintf(CRLF  "Data  acquired  via  _video  and  direct  memory  access:"  CRLF); 
display_textinfo( viddata) ; 


cprintf(CRLF  CRLF  CRLF  "Press  any  key  to  continue. 
getch( ) ; 

window( 1, 1,80,25) ; 

textattr (TextColor(LIGHTGRAy, BLACK) ) ; 

clrscr( ) ; 

) 


■); 


Figure  1 :  Running  VIDEO.C  shows  that  the  data  returned  via  ge  t  text  i  n  f  o  is  nearly  the  same  as 
that  acquired  by  accessing  the  _v  ide  o  memo  ry  variable.  You  can  compile  VIDEO.C  with  Turtx)  C, 
Turbo  C  +  + ,  and  Borland  C  +  + . 
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void  display _t*xtinIo( struct  t*xt_into 
( 

cprintt( 'Window  parameters:  left-td  top^td  right'td  bottom'td*  CRLF, 
t->winleft,t->wintop, 
|Jt^  t->winright,t->winbottom); 

'S9B',cprintf( 'Current  Text  Attributeitd  Normal  attributeild"  CRI,F,  '.' 

t->attribute,  ...,„,..,.  ...       ■  :S<*t"'*;'j'*i 

'  •'•*V        t->noniiattr) ;  '^'^MWB2SfwkSSBK<^^'  ' '  ^ 
■■"j£cprintf( 'Video  modeild'  CIU*,t->currTnodi9((Bw>«*(«P-cfl|Wv ^ V  ^i''--v'i<vif.-i' 

^cprintf  ( "Screen  dimentiona  (width  x  height):  %dx»d"  CRLF>  >;       '■  '-s* 

t->screenwidth,  jj"  ■ii-'?)fs:".'i-f'.'?»-.5 
•  ^.Kj.        t->screenheight) ; 

5 cprintf( -Cursor  Position:  x-ld  T"%d'  CRLF,t->cui 


When  two  or  more  string  constants  are 
separated  only  by  white  space,  a  compiler 
that  conforms  to  ANSI  C  (as  does  Turbo 
C)  will  concatenate  those  strings. 

By  running  the  program,  you  can  see 
for  yourself  that  the  data  returned  via  ge  t- 
t ex t info  is  nearly  the  same  as  that  ac- 
quired by  accessing  the  -video  memory 
variable.  You  can  compile  VIDEO. C 
with  either  Turbo  C  or  Turbo  C++  as 
follows: 

TCC  video. c 


TWO  TIMED  DELAY  ROUTINES 


or  you  can  use 

BCCX  video. c 

to  compile  the  program  with  Borland 
C+  +  .—Richard  Hale  Shaw 

TIMED  DELAYS  IN  BASIC 

There  are  many  occasions  when  it  is  nec- 
essary to  insert  timed  delays  into  a  BASIC 
program.  For  example,  you  may  want  to 
control  the  speed  of  animation  for  a  bounc- 
ing ball  or  a  special  effect  in  a  game.  You 


may  also  need  to  control  how  long  help  or 
other  infomiation  screens  are  displayed  for 
users  to  read.  These  delays,  whether  very 
brief  or  seconds  long,  should  remain  the 
same,  regardless  of  the  speed  of  the  PC 
the  program  is  executing  on. 

I  devised  a  method  to  increment  a  vari- 
able for  a  fixed  amount  of  time,  using  BA- 
SIC'S built-in  TIMER  function,  and  tfien  us- 
ing the  resultant  value  as  a  control  within  a 
FOfVNEXT  loop.  Besides  ensuring  that  the 
delay  times  are  consistent  across  varying 
hardware,  this  technique  also  lets  you  cre- 
ate delays  with  a  finer  resolution  than  would 
othenwise  be  possible. 

Robert  W.Moell 

Wake  Forest,  North  Carolina 

I  jjy  I  took  the  liberty  of  optimizing 
j  ^  n  Moell's  example  code.  I  found  it 
UlilSiUUll  added  a  S-second  initial  delay 
when  the  program  was  run,  and  the  two 
routines  were  not  entirely  complementary. 
Further,  using  the  TIMER  function  would 
add  the  floating-point  library  routines  to  a 
program  that  might  otherwise  not  require 
them.  The  idea  is  a  good  one,  however, 
and  the  two  short  subroutines  and  demon- 
stration program  in  Figure  2  show  my  im- 
plementation. 

Here,  the  CalcDelay  function  calcu- 
lates a  '  'fudge  factor' '  that  is  then  used  by 
the  DoDelay  subprogram.  CalcDelay  sim- 
ply increments  a  long  integer  variable  re- 
peatedly for  the  duration  of  a  system  timer 
tick(about  1/1 8  second),  and  returns  the  fi- 
nal tally.  DoDelay  then  uses  that  to  deter- 
mine how  many  times  to  execute  an  empty 
DO  loop.  The  value  40  was  arrived  at  em- 
pirically (that  is,  I  stabbed  at  it  until  it  gave 
the  desired  result),  however  testing  on  a 
variety  of  computers  showed  the  delays  to 
be  extremely  consistent. 

One  useful  side  benefit  of  these  routines 
is  that  CalcDelay  may  also  be  used  by  itself 
to  provide  some  sense  of  a  given  PC's 
overall  throughput.  Of  course,  this  is  not 
intended  to  serve  as  a  substitute  for  a  real 
CPU  speed-testing  program. 
— Ethan  Winer 

SPEAK  YOUR  LANGUAGE 

Share  your  knowledge  of  BASIC,  C,  Pas- 
cal, FORTRAN,  and  COBOL  with  Lan- 
guages readers;  we'll  pay  you  $50  for  any 
tip  we  print.  Please  send  a  disk  along  with 
a  printout.  Mail  your  contribution  to  Lan- 
guages, PC  Magazine,  One  Park  Avenue, 
New  York,  NY  10016,  or  upload  it  to  PC 
MagNet  (see  page  8  for  access  instruc- 
tions). ■ 


DECLARE  FUNCTION  CalcDelay*  () 
DECLARE  SUB  DoDelay  (HSecst,  Pactoc*) 


Factori  »  CalcDelay* 

INPUT  'Enter  a  delay  period  in  milliseconds: 
PRINT  -Stand  by  . . . ' 
CALL  OoDelay(MSecB»,  Factor*)   ■•■■J...  , 
PRINT  'Donei-  pt'  •■*.-■•''■.<-'•- 


FUNCTION  CalcDelay*  STPiTlC'i'^f'^%-\y'  ''^^'-^^^  H^:.  ]'''/f:CltpX^^'v''''i^ 

Fudge*  -  B  .i,  ' .  .v  ;,-*;^:  '.r^  .  'clear  the  "ludge  factor"  accunulatotv V' 
DEF  SEG  »  0  ■■'-/|^ 'look  at  the  timer  bytes  in  low  mamotf/i' 


f^'^^V  start!  -  PEEK(*H4^<t| 

LOOP  WHILE  PEEK(*H4fiC)  •  Start! 
Start!  -  PEEK(*H46C) 


■  p"-.      Fudge*  =■  Fudget  +  1 
LOOP  WHILE  PEEK(*H46C) 


-"jmS'  CalcDelay* 
.li'-f,.    DEF  SEG 


Fudge* 


Start! 


DoDelay  (MSecs!,  Factor*) 


'look  at  the  current  low-byte  count 
'wait  until  that  byte  just  changes    '■  ;i;r';; 
•     (up  to  l/18th  second)  ' ^  •  .""r'.V- 

'get  the  new  low-byte  count  agala  .  .  '  ' 

'now  we're  synced  up  with  the  start  of 

a  new,  full  l/18th  second  period 
'accumulate  the  count  for  l/lBth  second 

•assign  the  function  output 

•restore  BASIC'S  original  segmentl,;'  '  . 


i'-'-'-.r'. 


i^Jm  X!  =  1  TO  MSecs!  .  ,  . 
i^A-V  LoopTime*  -  Factoi«f*:MS|(  .: 
'k.i^t   DO  '     ■'■'-■-^^•-i^,,-  .™,,„  ..-  - 

LoopTime*  =  LoopTime*     fjt ' ^S^.f : *.-*'' ■ 
J??ln.'\;.i  LOOP  WHILE  LoopTime*  ■ .  r- 


■  ....     ...V  .M'il^PP^^' 


Figure  2:  This  pair  of  routines  lets  a  BASIC  program  Implement  millisecond  delay  periods 
independently  of  the  PC's  processor  speed. 
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UNDOCUMENTED  DOS  UPDATE 

It's  funny  how  hard-to-find  information 
on  a  subject  can  turn  up  just  when  you 
need  it.  No  sooner  had  I  turned  in  the 
copy  for  the  February  12,  1991,  Tutor 
column  discussing  undocumented  DOS 
API  functions  than  a  new  book  from 
Addison-Wesley  appeared,  documenting 
many  of  the  inner  workings  of  DOS  that 
had  been  kept  secret  for  all  these  years. 

Written  by  Andrew  Schulman,  Ray- 
mond J.  Michels,  Jim  Kyle,  Tim  Pater- 
son,  David  Maxey,  and  Ralf  Brown,  Un- 
documented DOS  discusses,  among  other 
things,  DOS  memory  and  device  man- 
agement, the  DOS  file  system  and  net- 
work redirector,  terminate-and-stay-resi- 
dent  programs,  and  command  interpret- 
ers. (If  the  name  Tim  Paterson  sounds 
familiar  to  you,  it  could  be  because  he  au- 
thored the  operating  system  86-DOS  from 
which  DOS  was  derived  and  later  au- 
thored DOS  1..V  during  his  tenure  at 
Microsoft.) 

The  book  documents  dozens  of  for- 
merly undocumented  DOS  API  functions 
and  many  of  DOS's  internal  data  struc- 
tures, such  as  memory  control  blocks, 
system  file  tables,  disk  buffers,  drive 
parameter  blocks,  SHARE.EXE  lock 
records,  and  current  drive  structures.  It 
also  discusses  the  version  dependencies 
of  these  functions  and  data  structures. 

If  you're  curious  to  know  more  about 
how  DOS  works  and  about  resources 
available  to  programmers  than  the  man- 
ual or  even  The  MS-DOS  Encyclopedia 
tells  you,  then  this  book  is  a  must-buy. 
It's  the  only  reference  work  currently 
available  that  brings  together  everything 
the  world  outside  Microsoft  and  IBM  knows 
about  the  internals  of  DOS,  and  it  repre- 
sents literally  years  of  work  spent  disas- 
sembling code  and  reverse-engineering 
the  operating  system. 

CORRECTION 

Sharp-eyed  readers  may  have  noticed  a 
typographical  error  in  Figure  1  of  the 
same  Tutor  column  (February  12, 1991). 


■  UNDOCUMENTED  DOS 
UPDATE:  An  important 
new  book  expands  the 
information  presented  in 
this  column. 

■  REDIRECTION  AND 
PIPING:  Knowing  how  to 
put  redirection  and  piping 
to  work  is  one  step 
toward  making  better  use 
of  your  system. 


On  page  400,  the  offset  for  the  segment 
address  of  the  first  memory  control  block 
in  the  List  of  Lists  should  have  read  -02, 
not  02.  In  fact,  if  you  look  up  function 
52h  in  Undocumented  DOS,  you'll  find 
that  there  are  additional  fields  preceding 
the  MCB  address  field  in  the  List  of  Lists, 
of  which  I  was  previously  unaware.  This 
illustrates  one  of  the  inherent  dangers  in 
writing  about  undocumented  features  of 
DOS:  You  can  never  be  sure  that  you've 
covered  all  the  bases  or  that  what  you've 
written  is  entirely  accurate.  Undoc  umented 
DOS  unravels  many  of  these  unsolved 
mysteries,  and  it's  sure  to  be  a  popular 
reference  work  for  years  to  come. 

REDIRECTION  AND  PIPING 

Every  now  and  then  readers  write  to  say 
that  we've  lost  sight  of  who  our  reader- 
ship really  is  and  what  level  of  ability 
they  operate  at.  Their  letters  suggest  that 
we're  so  concerned  with  satisfying  the 
so-called  "power  users"  that  we  forget 
there  are  still  many  beginning  and  inter- 
mediate-level users  out  there  who  don't 
know  an  interrupt  from  a  wait  state.  That's 
why  this  Tutor  column  will  focus  on  a 
topic  as  fundamental  to  DOS  as  the  command 
line  itself,  but  one  that  is  widely  misun- 
derstood by  novices  and  power  users  alike: 
redirection  and  piping. 

You've  probably  seen  them  before:  long 


commands  that  combine  DOS  commands 
with  greater-than  signs,  less-than  signs, 
and  vertical  bars.  Commands  such  as 

TYPE  TEXTFILE .  TXT    |  MORE 

which  displays  a  text  file  one  screen  at  a 
time  rather  than  in  one  long,  scrolling 
listing,  and 

COPY  *.*  P:\  >  NUL 

which  copies  everything  in  the  current 
directory  to  drive  F:.  but  suppresses  the 
"files  copied"  message  that  normally  clutters 
the  screen  afterward.  In  each  case,  the 
output  from  one  command  was  captured 
and  routed  to  a  destination  other  than  the 
screen.  In  the  first  example,  the  output 
from  one  command  was  actually  used  as 
the  input  to  another.  But  these  are  just 
isolated  examples  of  the  many  things  you 
can  do  with  the  facilities  DOS  provides 
for  redirecting  input  and  output.  We'll 
examine  redirection  in  a  more  general 
sense  and  attempt  to  paint  a  broader  picture 
of  the  ways  you  can  apply  it. 

The  two  channels  DOS  uses  for  most 
of  its  screen  and  keyboard  I/O  are  known 
as  standard  output  and  standard  input. 
DOS  maintains  an  internal  table  that  records 
the  relationships  among  file  handles — 
unique  numbers  assigned  by  DOS  that 
programs  use  to  refer  to  files  or  devices 
opened  with  DOS's  Open  File  kernel 
function.  File  handles  0  and  1  are  re- 
served for  standard  input  and  standard 
output.  These  two  file  handles  are  auto- 
matically mapped  to  the  CON  (console) 
device  driver  (or  ANSI.SYS  if  that  was 
installed  with  a  DEVICE=  directive  in 
CONHG.SYS)  so  that  data  written  to 
standard  output  normally  goes  to  the  screen, 
and  data  read  from  standard  input  comes 
fixxn  the  keyboard.  What  redirection  actually 
does  is  to  reroute  data  sent  to  standard 
output  and  received  from  standard  input. 

DOS  provides  three  different  redirec- 
tion operators: 

>  the  output  redirection  operator,  which 

JUNE  11.  1991   PC  MAGAZINE  QQ 


Cl 


Tutor 


redirects  command  output  fern  the  screen 
to  a  destination  you  specify; 
<  the  input  redirection  operator,  which 
redirects  command  input  from  the  key- 
board to  a  source  you  specify;  and 
I  the  piping  operator,  which  pipes  the 
output  of  one  command  to  the  input  of 
another. 

These  operators  add  a  great  deal  of 
flexibihty  to  the  system.  For  example, 
using  output  redirection,  it's  possible  to 
capture  output  from  a  DOS  command 
such  as  CHKDSK  to  a  file  or  to  send  it  to 
the  printer.  With  input  redirection,  you 
can  substitute  instructions  stored  in  a  script 
file  for  those  typed  at  the  keyboard.  Output 
redirection  intercepts  DOS  output  headed 
for  the  screen  and  routes  it  to  a  secondary 
destination.  Input  redirection  allows  you 
to  specify  a  source  other  than  the  key- 
board for  input.  And  piping  combines 
both  input  and  output  redirection  so  that 
the  screen  output  from  one  command  is 
fed  into  the  input  of  another. 

When  COMMAND.COM's  command 
parser  encounters  any  of  the  redirection 
symbols  on  the  command  line,  it  assumes 
that  you  want  redirection  to  occur.  Thus, 
you  can't  use  them  in  filenames  or  for 
any  other  purpose  on  the  command  line 
other  than  for  initiating  input  or  output 
redirection  or  piping. 

When  it  encounters  a  <  operator  on 
the  command  line,  DOS  closes  the  handle 
that  corresponds  to  standard  input  and 
opens  the  named  file  or  device,  allowing 
it  to  take  over  the  file  handle  that  for- 
merly was  assigned  to  standard  input.  Then, 
when  the  program  or  DOS  command  on 
the  left-hand  side  of  the  redirection  op- 
erator reads  from  standard  input,  it  un- 
knowingly receives  its  input  from  that 
file  or  device  instead  of  CON.  The  same 
is  true  when  a  >  operator  is  detected, 
except  the  handle  closed  and  replaced  is 
the  one  assigned  by  default  to  standard 
output. 

OUTPUT  REDIRECTION 

The  general  syntax  for  redirecting  output 
from  a  DOS  command  is 

coanand  >  dmstination 

where  command  is  the  command  whose 
output  you  want  redirected  and  destina- 
tion is  the  file  or  device  that  you  want  it 


directed  to.  The  command 

OIR  A:    >  LPTl 

sends  a  directory  listing  of  the  disk  in 
drive  A:  to  the  printer  attached  to  LPTl . 
If  there  is  no  MODE  command  in  effect 
routing  output  from  LPTl  to  a  serial  port, 
the  command 

DIR  A:    >  PRN 

does  the  same  thing.  Figure  1  lists  the 
device  drivers  DOS  installs  each  time  the 
system  is  started.  You  can  use  any  of 
these  as  destinations  for  redirected  out- 
put By  default,  data  sent  to  standard  output 
goes  to  the  screen  through  CON,  so  there's 
no  need  to  redirect  output  to  CON.  The 
one  possible  exception  to  this  is  when 
standani  input  and  output  have  been  assigned 
to  another  device  with  the  CTTY  com- 
mand. In  this  case,  you  can  still  send 
messages  to  screen  by  redirecting  output 
to  CON. 

The  NUL  device  gives  you  a  conven- 
ient means  for  suppressing  message  out- 
put from  DOS  commands.  Anything  written 
to  it  simply  disappears.  If  you're  running 
a  batch  file  in  which  several  COPY 
commands  copy  files  to  a  RAM  disk,  and 
you  don't  want  the  "files  copied"  mes- 
sages littering  the  screen,  you  can  redi- 
rect output  from  the  COPY  commands  to 
NUL.  For  example,  the  commands 

COPY  C:\CAD\*.EXE  F:\  >  NUL 
COPY  C:\CAD\*.OVL  F:\  >  NUL 
COPY  C:\CAD\*.DAT  r:\   >  NOL 

copy  everything  with  the  extension  .EXE, 
.OVL,  and  .DAT  from  the  specified  di- 
rectory to  drive  F:,  but  do  so  without 
displaying  the  messages  that  normally 
accompany  the  completion  of  each  com- 


mand. Note,  however,  that  error  messages 
output  from  DOS  commands  will  still 
appear  on  the  screen,  because  they  go  to 
the  CON  device  driver  through  yet  an- 
other predefined  channel  called  standard 
error. 

If  the  destination  parameter  on  the  right 
side  of  the  >  operator  doesn't  name  one 
of  DOS's  resident  device  drivers  or  an- 
other character  device  driver  installed  in 
the  system  with  a  DEVICE=  directive, 
DOS  assumes  it's  a  filename  and  stores 
the  output  of  the  command  in  that  file. 
The  command 

DIR  A:    >  DIRLIST.TXT 

writes  a  directory  listing  of  A:  to  the  file 
DIRLIST.TXT.  If  DIRLIST.TXT  doesn't 
exist,  DOS  creates  it  for  you.  If  it  does, 
that  file  is  overwritten  by  the  new  one 
and  its  original  contents  are  lost.  You  can 
have  DOS  simply  append  the  output  to  a 
file  by  doubling  the  >  operator.  For  ex- 
ample, the  command 

DIR  A:    »  DIRLIST.TXT 

appends  the  new  information  to  the  end 
of  an  existing  file.  Again,  if  DIRLIST.TXT 
doesn't  already  exist,  DOS  will  create  it 
for  you. 

One  of  the  important  things  to  note 
about  output  redirection  is  that  it's  only 
good  for  capturing  and  redirecting  output 
destined  for  the  screen.  Many  new  users 
mistakenly  believe  that  redirection  can 
be  used  to  capture  printer  output  to  a  file. 
It  can't.  Doing  so  requires  a  separate  utility 
designed  to  intercept  data  transmitted  via 
interrupt  17h  (the  BIOS  printer  output 
intermpt),  like  PC  Magazine's  PRN2FILE, 
which  is  available  on  PC  MagNet  for 
downloading.  If  you  just  remember  that 
DOS  restricts  you  to  rerouting  data  going 


SYSTEM  DEVICE  DRIVERS 


Driver 


Device  represented 


NUL 

NUL  device  (mapped  to  nowhere) 

CON 

Console  device  (screen  and  keyboard) 

AUX 

Auxiliary  device  (normally  mapped  to  COM1 ) 

PRN 

Printer  (normally  mapped  to  LPTl) 

COMx 

Serial  port  COMx  (COM1 ,  COM2,  COM3,  or  COM4) 

LPTx 

Parallel  port  LPTx(LPT1.  LPT2,  or  LPT3) 

CLOCKS 

Real-time  clock 

Figure  1 :  DOS  installs  these  device  drivers  each  time  the  system  is  started,  to  provide  an 
interlace  to  the  screen,  keyboard,  real-time  clock,  serial  ports,  parallel  ports,  and  printers.  Any 
of  them  may  be  named  as  the  source  or  destination  for  redirected  input  or  output. 
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to  standard  output  or  coming  from  stan- 
dard input,  it  will  always  be  clear  whether 
redirection  applies. 

INPUT  REDIRECTION 

Input  redirection  is  exactly  analogous  to 
output  redirection,  except  that  it  has  DOS 
look  to  a  source  other  than  the  keyboard 
for  input.  The  syntax  for  redirecting  the 
input  to  a  command  is 

coaaand  <  sourca 

where  source  is  the  file  or  device  that  will 
provide  the  input.  The  source  parameter, 
like  the  destination  parameter  used  in  output 
redirection,  may  be  a  filename  or  any  of 
the  device  names  listed  in  Figure  1. 

The  most  common  use  for  input  redi- 
rection is  to  supply  input  to  DOS  com- 
mands from  text  files.  For  example,  the 
FORMAT  command  pauses  after  format- 
ting a  disk  and  asks  if  you'd  like  to  for- 
mat another.  You  must  press  N  to  return 
to  the  command  line.  This  is  an  annoy- 
ance if  you're  formatting  disks  from  a 
batch  file  and  want  the  batch  program  to 
proceed  from  start  to  finish  without  op- 
erator intervention.  To  compensate,  you 
could  create  a  text  file  containing  an  N 
followed  by  a  carriage  return  (call  it 
NO.TXT)  and  start  FORMAT  with  the 
command 

FORMXT  A:   <  NO.TXT 

Then,  when  FORMAT  stops  for  a  key- 
stroke, it  will  get  an  N  from  the  text  file. 
You  can  run  any  DOS  command  that 
requires  keyboard  input  by  embedding 
the  commands  that  you'd  normally  type 
at  the  keyboard  in  a  text  file  and  redirect- 
ing input  to  the  file.  For  instance,  PC 
Magazine  frequently  prints  DEBUG  scripts 
that  create  standalone  .COM  files.  In- 
stead of  entering  these  scripts  directly  in 
DEBUG,  it's  much  easier  to  type  the  same 
commands  into  a  text  file  and  use  input 
redirection  to  execute  them  in  DEBUG. 

Let's  say  you  want  to  execute  the 
following  DEBUG  script  to  create  a  util- 
ity named  KBCLEAR.COM  that  clears 
the  keyboard  buffer  of  impending  key- 
strokes (a  utility  that  might  be  useful,  for 
example,  to  place  between  programs  invoked 
from  batch  files  to  prevent  leftover  key- 
strokes in  one  program  from  affecting  the 


operation  of  the  next  program): 
A  eiee 

MOV  AX, 40 
MOV  DS,AX 
HOV  AX,  [lA] 
MOV  [1C],AX 
RET 

N  KBCLEAR.COM 

RCX 

C 

w 

Q 

You  could  start  DEBUG  and  type  the 
commands  exactly  as  shown.  A  better 


The  most  common  use 
for  input  redirection 
is  to  supply  input  to 
DOS  commands  from 
text  files. 


way  is  to  create  a  file  called  KBCLEAR.SCR 
that  contains  these  commands,  and  type 

DEBUG  <  KBCLEAR.SCR 

instead.  The  result?  DEBUG  executes  the 
commands  and  creates  the  .COM  file. 
Even  better — if  there  was  a  mistake  in 
the  commands  you  entered,  you  don't 
have  to  start  DEBUG  and  type  them  all 
over  again.  Ju.st  edit  the  text  file  and  execute 
the  same  DEBUG  command  again  to 
recompile  the  utility. 

Theoretically,  at  least,  it's  also  pos- 
sible to  pass  input  to  DOS  commands 
from  devices  such  as  serial  ports.  The 
command 

DEBUG   <  COMl 

would  tell  DEBUG  to  look  to  COMl  for 
commands.  But  it's  rare  that  this  type  of 
operation  is  needed,  and  rarer  still  that  it 
is  actually  performed. 

PIPING 

Piping  combines  both  input  and  output 
redirection  into  a  single  operation,  cap- 
turing the  output  from  one  command  and 


supplying  it  to  another  as  input.  The  syntax 
for  a  piped  command  is 

cowaandl   |  command^ 

where  command]  is  the  command  whose 
output  is  redirected  and  command!  is  the 
command  that  receives  the  redirected  output 
as  irpiL  A  common  example  is  the  command 

DIR    I  MORE 

which  displays  the  contents  of  the  current 
directory  one  screen  at  a  time.  How?  DIR 
produces  the  listing,  but  the  piping  opera- 
tor intercepts  the  output  from  DIR  and 
"pipes"  it  to  the  MORE.COM  utility. 
(MORE  is  stored  with  the  other  DOS 
files  on  your  hard  disk.)  MORE  accepts 
the  listing  as  input  and  displays  it  one 
screen  at  a  time,  pausing  at  the  bottom  of 
each  screen  for  you  to  press  a  key  so  the 
listing  doesn't  scroll  uncontrollably  by. 

Using  the  piping  operator  this  way  is 
equivalent  to  using  input  and  output 
redirection  in  two  separate  operations.  For 
example,  you  could  accomplish  the  same 
thing  with  the  commands 

DIR  >  TMPFILE.TXT 
MORE   <  TMPFILE.TXT 

But  why  do  in  two  steps  what  you  can  do 
in  one?  Piping  eliminates  the  need  to  create 
a  temporary  file  to  hold  the  output  from 
the  DIR  command. 

From  a  user's  perspective,  piping  dif- 
fers from  input  and  output  redirection  in 
that  the  object  of  a  redirection  operator 
should  be  a  device  name  or  filename, 
while  the  parameter  to  the  right  of  a  piping 
operator  must  be  a  program  name.  The 
most  frequent  beneficiaries  of  piped  in- 
put are  the  three  DOS  filter  commands: 
FIND,  MORE,  and  SORT.  Filter  is  the 
name  for  programs  that  process  streams 
of  characters  read  from  standard  input 
and  write  modified  streams  out  to  stan- 
dard output.  Typically,  filters  have  no 
ability  to  ask  for  input  on  their  own,  but 
rely  instead  on  input  piped  in  from  other 
DOS  commands  (FIND  is  an  exception; 
unlike  MORE  and  SORT,  it  can  be  run  as 
a  standalone  command).  The  command 

DIR   I  SORT 

lists  the  files  in  the  current  directory  sorted 
by  filename,  while  the  command 

DIR    I    SORT   /  +  13 
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lists  them  sorted  by  file  size.  (The  13  tells 
SORT  to  arrange  the  directory  listing  based 
on  the  characters  in  column  13  of  your 
display — where  the  file  size  is  indicated). 
You  can  combine  multiple  piping  opera- 
tors (and  redirection  operators,  too)  on  a 
single  line  to  further  modify  the  output  of 
DOS  commands.  The  command 

DIR    I    SORT   /+13    I  MORE 

lists  files  in  order  of  increasing  length 
and  displays  them  one  screen  at  a  time. 
As  you  can  see,  the  possibilities  are  nearly 
endless. 

You  can  create  filter  commands  of 
your  own  if  you  program  in  C  or  assem- 
bler or  any  other  language  that  lets  you 
read  from  standard  input  and  write  to 
standard  output.  Chapter  1 3  of  Ray  Dun- 
can's book  Advanced  MS-DOS,  published 
by  Microsoft  Press,  contains  an  excellent 
discussion  of  how  filters  work  and  how 
they're  written. 

WHY  REDIRECTION 
DOESN'T  ALWAYS  WORK 

To  beginning  users,  one  of  DOS's  great 
mysteries  is  when  redirection  will  work 
and  when  it  won't.  It  does  work  with 
DOS  commands  and  with  a  number  of 
command  line  utilities,  but  it  doesn't  work 
if  you  try  to  capture  output  from  applica- 
tions such  as  Lotus  1-2-3  and  WordPer- 
fect. Understanding  how  DOS  programs 
write  to  the  screen  and  read  the  keyboard 
will  help  you  understand  just  why  redi- 
rection sometimes  works  and  sometimes 
doesn't. 

DOS  applications  employ  a  number  of 
methods  for  writing  text  to  the  screen. 
They  can  use  any  of  the  several  character 
output  services  DOS  provides,  they  can 
use  routines  built  into  the  video  BIOS,  or 
they  can  write  data  directly  to  the  video 
buffer.  The  advantage  of  direct  writes  is 
that  they're  fast,  while  the  BIOS  offers  a 
reasonable  compromise  between  speed 
and  ease  of  coding.  DOS's  character  output 
services,  meanwhile,  are  comparatively 
slow,  so  very  few  programs  other  than 
command  line  utilities  use  them.  Simi- 
larly, most  programs  use  the  interrupt  16h 
services  in  the  BIOS  for  reading  the  keyboard 
rather  than  the  keyboard  services  DOS 
provides.  The  key  to  predicting  whether 
redirection  will  work  is  knowing  that  only 
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programs  using  DOS  services  to  perform 
input  and  output  are  candidates  for  redi- 
rection. 

Here's  an  example  illustrating  the 
difference.  The  following  DEBUG  list- 
ing creates  HELLO  1  .COM,  a  little  pro- 
gram that  writes  "Hello,  world"  to  the 
screen  using  DOS's  interrupt  21h,  func- 
tion 09h  character  output  service: 

A  0100 
J^iP  010F 

DB  "Hello,  world$" 

MOV  AH,  9 

MOV  DX, 0102 

INT  21 

RET 

N  HELIXJl.COM 
RCX 

17 

w 

Q 

Once  HELLO  1  is  compiled,  typing 

HELLOl   >   HELLO. TXT 

creates  a  text  file  containing  the  string 
"Hello,  world."  Now,  enter: 


One  of  DOS's  great 
mysteries  is  wlien 
redirection  will  work 
and  when  it  won't. 


A  0100 
JMP  010F 

DB  "Hello,  world$" 

CLD 

MOV  SI, 0102 
LODSB 
CMP  AL,  24 
JZ  011E 
MOV  AH,0E 
INT  10 
JMP  0113 
RET 

N  BELL02.COM 

RCX 

IF 

W 

Q 


This  DEBUG  listing  creates  a  second 
program  called  HELL02.COM.  HELL02 
does  the  same  thing  HELLOl  does,  but 
in  a  different  way.  Rather  than  use  DOS 
to  display  "Hello,  world,"  HELL02  uses 
interrupt  lOh,  function  OEh,  which  is  con- 
tained in  the  BIOS.  Now  see  what  hap- 
pens when  you  try  to  redirect  output  from 
HELL02  with  the  command 

HELL02  >  HELLO.TXT 

DOS  will  create  a  file  named  HELLO.TXT, 
but  there  will  be  nothing  in  it.  Further- 
more, "Hello,  world"  will  appear  on  the 
screen  even  though  you  attempted  to  redirect 
it  to  a  file.  What  happened?  The  answer 
is  simple.  Because  HELL02  uses  a  BIOS 
output  routine  instead  of  a  DOS  output 
routine,  DOS  didn't  even  know  that  the 
message  was  being  written  to  the  screen. 
And  since  it  didn't  know  about  the  mes- 
sage, it  couldn't  very  well  capture  the 
output  to  a  file. 

A  final  note  about  redirection  con- 
cerns TSRs.  Attempting  to  redirect  out- 
put from  terminate-and-stay-resident 
programs  rarely  works,  because  very  few 
TSRs  use  DOS's  console  I/O  functions 
for  screen  output.  But  there's  a  poten- 
tially more  serious  drawback.  Redirect- 
ing output  from  a  TSR  ties  up  one  file 
handle  permanently,  because  DOS  closes 
only  the  handle  used  for  redirected  input 
or  output  when  the  application  quits.  And 
by  definition,  a  TSR  never  really  quits. 
This  could  affect  the  rest  of  the  system  if 
another  program  needs  a  file  handle  and 
can't  get  it  because  DOS  has  already  allocated 
as  many  as  it  can. 

Knowing  how  to  put  redirection  and 
piping  to  work  is  one  step  toward  making 
better,  more  efficient  use  of  your  system. 
And  once  you  know  how  to  use  them,  it's 
really  not  as  difficult  to  put  them  to  work 
as  it  may  have  seemed  when  you  first 
encountered  them. 

ASK  THE  TUTOR 

The  Tutor  solves  practical  problems  and 
explains  techniques  for  using  your  hard- 
ware and  software  more  productively. 
Questions  about  DOS  and  systems  in  genei^ 
are  answered  here.  To  have  your  question 
answered,  write  to  Tutor,  PC  Magazine, 
One  Park  Avenue,  New  York,  NY  10016, 
or  upload  it  to  PC  MagNet  (see  the  PC 
MagNet  News  page,  immediately  follow- 
ing the  Utilities  column,  for  access  in- 
structions). We're  sorry,  but  we're  un- 
able to  answer  questions  individually.  ■ 
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Sometimes^u  Can 
Judge  A  Book  By  Its  Cover. 

How  do  you  know  a  definitive  computer  book 
when  you  see  one?  Make  sure  it's  published  by  Ziff-Davis  Press. 
The  new  book  pubUshing  division  of  Ziff-Davis.  Drawing  from  the 

writers  and  editors  of  PC  Magazine,  the  most  highly  respected 
computer  publication  in  the  field,  we  know  how  to  fill  a  book  with 
expert  advice,  useful  techniques  and  helpful  utilities.  And  we've 
got  the  experience  and  resources  to  create  best  sellers  from  the  word  go. 
Books  from  Ziff-Davis  Press.  We  put  the  best  names  on  the  cover. 

And  the  best  minds  inside. 
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PC  Magazine  Guide 
to  Notebook  and 
Laptop  Computers 

1-56276-005-X 
$29.95 

Includes  one  PC 
Magazine  utilities  disk 
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PC  Magazine  Guide 
to  Qiiatiro  Pro  3.0 

1-56276-003-3 
$24.95 


Covers  NovellC! 
Netware®  2.2 
and  3.11 


PC  .VLigazinc  Cliiidc 
to  Connectivity 

1-56276-001-7 
$39.95 

Includes  two  PC  Magazine 
connectivity  utilities  disks 
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V.32  Smorgasbord 

UDS  offers  more  choices, 
more  features  than  any  other 
modem  builder 


UDS,  acknowledged  by  leading  trade 
magazines  and  independent  research 
organizations  as  the  world's  premier  sup- 
plier of  V.32  modems,  offers  more  varia- 
tions on  the  V.32  theme  than  any  other 
manufacturer. 

Beyond  basic  V.32  conformity  lies  a  myriad 
of  features  and  options.  Among  the  user 
options  available  are: 

PACKAGING— Board-level  IBM  plug- 
ins,  standalone  packages  or  central  site 
rack-mountable  cards. 

THROUGHPUT-Selected  modelsoffer 
MNP*  levels  4  and  5  for  error  control  and 
data  compression;  others,  in  compliance 
with  CCITT  V.42  bis,  offer  MNP  or  LAP-M 
compression  throughput  rates  up  to 
38,400  bps. 

CONNECTIVITY-Sync-Up™  board- 
level  versions  of  V.32s  are  available  for 
various  combinations  of  BSC,  SNA  and 
OS/2  host-to-remote  communication  for 
EDI,  X.25,  BSC,  SNA  and  UU6.2 
applications. 

PC  APPLICATIONS- V.32s  are 
available  in  the  FasTalk*  configura- 
tion, designed  especially  for  PC  use. 

INTERNATIONAL  ACCEPT 
ABILITY — Several  versions  of  the 
UDS  V.32  have  already  been  quali- 
fied to  non-US.  operating  standards, 
assuring  their  acceptability  in  multi- 
national networks. 

For  a  look  at  the  whole  menu, 
contact  UDS  at  800/451-2369  (in 
Alabama,  205/430-8000);  FAX 
205/430-8926. 

MKPi.*tndnn«rk(WMKr.«om.lit(  . 
OS'  *  !•  •  iTtdcnwik  of  lrMftft*tKKial 
Buunew  Mm  hinra.  Sine  -Up  and 
hJilk  Mc  tndcnutii  a(  UDS 
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WHAT'S  IN  A  NAME? 

Some  of  the  files  on  my  Sun  computer 
running  the  NFS  file  server  program  don't 
show  their  correct  names  when  I  use  the 
DIR  command  on  my  PC  running  PC- 
NFS.  For  example,  I  have  a  file  named 
Readme  whose  name  appears  in  the 
subdirectory  listing  as  READM~AA,  and 
another  file  named  foo.txt.old  which  ap- 
pears as  FOO~T~AI.OLD.  While  I  can 
successfully  access  the  files  using  those 
funny  names,  1  can't  access  them  by  their 
correct  names.  What's  going  on? 

Bill  Larson 

Fargo,  North  Dakota 

iT  C  This  is  a  common  problem  people 
^  I J  encounter  when  they  use  any  type 
Affi  of  non-DOS  server,  including 
Macintosh,  DEC.  Sun,  and  others.  The 
software  running  in  the  PC  tries  to  main- 
tain compatibility  by  interpreting  the  dif- 
ferences between  the  DOS  file  naming 
conventions  and  those  used  by  the  other 
operating  system. 

In  general,  DOS  file  naming  conven- 
tions are  more  restrictive  than  the  others. 
We're  all  familiar  with  the  DOS  8-and-3 
character  format  and  that  even  if  you  type 
filenames  in  lowercase,  DOS  always  lists 
them  in  uppercase.  Many  other  operating 
systems  are  less  restrictive;  accepting 
filenames  with  both  upper-  and  lower- 
case letters,  longer  groups  of  letters,  and 
even  more  than  one  period. 

As  a  result,  software  in  the  PC,  like 
PC-NFS.  must  translate  between  DOS 
filenames  and  the  more-complex  con- 
figurations. The  translation  rules  get  pretty 
complex,  but  generally  the  tilde  (")  char- 
acter shows  dropped  characters.  The  only 
way  around  the  problem  I  know  of  is  to 
follow  the  DOS  file  naming  conventions, 
no  matter  which  system  you're  using. 

BAD  CONNECTIONS 

I  don't  agree  with  your  statement  in  the 
October  1 6, 1 990,  issue  that  refers  to  type 
66  punch-down  blocks  as  the  "central 
failure  points  in  wiring  plants"  (Building 


WHAT'S  IN  A  NAME:  Unix 
filenames  can  look  very 
strange  on  a  PC! 

BAD  CONNECTIONS:  Are 
type  66  punch-down 
blocks  dangerous  to  your 
network's  health? 

USING  DBASE  III  PLUS 
ON  A  NETWORK:  A 
couple  of  quirks  make 
dBASE  tricky  to  use  on  a 
LAN. 

OVERLAY  DELAY: 
Performance  suffers 
when  many  users  try  to 
access  overlay  files  on  a 
server.  Here's  how  to 
speed  things  up. 

SECURING  YOUR  DATA: 
A  clever  trick  to  keep 
users  from  downloading 
data  onto  floppies. 

ROUTING  FAXES:  Here's 
a  product  that  let's  you 
route  incoming  faxes  to 
the  right  user. 


Workgroup  Solutions:  lOBaseT  LANS). 
As  a  manufacturer  of  telecommunications 
wiring  hardware,  including  type  66  blocks, 
I  feel  you  should  know  that  we  have  thor- 
oughly characterized  their  transmission 
capabilities  and  have  found  them  to  meet 
all  applicable  test  requirements  for  level  1 
performance  when  tested  in  accordance 
with  EIA/TIA  draft  specification  SP-1 907B. 
This  specification  is  scheduled  for  re- 
lease as  EIA/TIA-568. 

The  data-worthiness  of  type  66  con- 
nections in  the  field  is  supported  by  the 
fact  that  IBM  has  standardized  on  type  66 


blocks  for  Token-Ring  over  unshielded 
twisted-pair  wiring. 

However,  you  do  raise  a  good  point  on 
the  poor  suitability  of  many  telco  (tele- 
phone company)  installed  wiring  plants 
for  data  circuits — particularly  those  with 
untwisted  cable  pairs  and  antiquated  in- 
sulation materials.  Considering  the  lon- 
gevity of  type  66  connections,  it's  more 
than  just  a  coincidence  that  old  telephone 
cables — ^which  typically  have  detrimental 
effects  on  data  transmission — are  often 
wired  with  type  66  blocks. 

John  A.  Siemon 

Vice  President  of  Engineering 

The  Siemon  Company 


^  Maybe  I  am  condemning  type  66 
^ !  J  blocks  by  their  association  with 
IKIiii  older,  poorly  installed  wiring 
plants,  but  when  I  wiggle  the  wires  at  the 
punch-down  block  and  can  see  the  noise 
on  a  scope  or  hear  it  in  the  phone,  I  suspect 
that  the  system  will  not  be  able  to  support 
data  over  any  period  of  time.  My  experi- 
ence shows  that  a  lot  of  twisted-pair  wir- 
ing plants,  installed  by  telcos  or  by  pri- 
vate contractors,  need  careful  testing  and 
reworking  before  they  can  be  trusted  to 
carry  data. 

USING  DBASE  III  PLUS  ON  A 
NETWORK 

Until  recently,  only  one  person  in  our 
company  has  been  working  with  our  cus- 
tomer database.  Now,  we'd  like  to  share 
that  database  among  several  users. 
There's  one  possible  problem,  however: 
The  database  uses  dBASE  III  Plus.  We've 
been  told  that  dBASE  requires  NetBIOS, 
and  our  PC-A/FS  network  doesn't  include 
a  NetBIOS  emulation. 

Steve  Alpert 

Boston,  Massachusetts 

dBASE  uses  normal  DOS  3.1  file 
sharing  and  record  locking  and 
doesn't  use  any  special  NetBIOS 
functions.  But  it  does  use  a  couple  of 
tricks.  First,  it  checks  to  see  if  it's  running 
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on  a  network  by  issuing  an  IBM  PC  Net- 
work instaHation  check.  This  is  an  un- 
documented interrupt  2Fh  call.  UclBASE 
fmds  that  it  is  running  on  a  network,  it 
only  locks  files  on  remote  devices,  which 
it  identifies  using  the  DOS  5F02  redirec- 
tion list  query  instead  of  using  the  stan- 
dard DOS  4409h.  What  this  means  is  that 
dBASE  III  Plus  won't  run  properly  on 
network  operating  systems  that  don't 
respond  to  2Fh  calls.  Sun  Microsystans 
tells  us  that  this  call  was  added  to/'C-iVF5 
in  Release  3.0.1. 

There's  another  possible  difficulty: 
PC-DOS  and  MS-DOS  differ  in  the  way 
they  handle  embedded  spaces  in  file- 
names. Normally,  this  doesn't  matter,  but 
dBASE  actually  uses  such  files.  To  avoid 
any  problems,  be  sure  to  add  the  /S  switch 
to  the  PCNFS.SYS  line  in  your 
CONFIG.SYS  file,  in  order  to  tum  on  the 
space-sensitivity  mode. 

OVERLAY  DELAY 

We  have  over  75  heavy  users  of 
WordPerfect  5.0  on  our  network.  Many 

complain  that  WordPerfect  performs  very 
slowly  on  the  network  compared  with  using 
It  on  a  standalone  PC,  especially  when 
overlays  are  used.  Our  IVo/rfPerfecf  dealer 
suggests  that  we  load  the  overlay  files  into 
extended  memory  on  as  many  stations  as 
possible,  to  reduce  the  number  of  stations 
relying  on  the  file  server  for  access  to  the 
overlay,  but  we  already  use  the  extended 
memory  for  other  things.  I  suppose  we 
could  install  the  program  at  the  individual 
workstations  as  a  standalone  application, 
but  loading  applications  on  local  stations 
seems  like  a  step  backward.  Do  you  have 
any  kieas? 

Paul  Merritt 

San  Diego,  California 


When  people  access  WordPerfect 
functions  such  as  Spell  Check 
(Ctrl-F2)  or  List  Files  (F5),  the 
program  goes  to  a 600K  overlay  file  in  the 
file  server,  finds  the  right  segment  of  the 
file,  and  brings  in  the  code  it  needs  to 
perform  the  function.  WordPerfect  5.1 
adds  enhanced  tables  and  the  Equation 
Editor,  which  make  even  more  calls  to  the 
overlay  files.  When  you  have  lots  of  users 
processing  lots  of  words,  network  traffic 
is  heavy  and  performance  suffers,  par- 
ticularly if  the  overlay  file  isn't  cached  in 


the  server.  By  the  way,  this  isn't  just  a 
problem  with  WordPerfect.  Almost  all 
word  processing  programs fliat  attemptto 
limit  the  RAM  they  use  make  extensive 
use  of  overlays. 

If  you  don't  want  to  load  die  entire 
application  on  each  PC,  you  can  load  just 
the  overlay  files  on  as  many  stations  as 
possible.  LANSmith  makes  a  product 
called  Net-Aware,  which  will  route  re- 
quests for  access  to  the  overlays  to  the 
local  hard  disk  instead  of  sending  them  to 
the  server.  Net'Aware  uses  rules  you  es- 
tablish to  literally  redirect  the  redirector 
so  specific  requests  for  data  are  met  from 
locations  you  specify.  This  does  a  lot  to 
cut  out  the  excessive  traffic  over  the  net- 
work. For  more  information  about  Net- 
Aware,  call  LANSmith  at  800-S22-4S67. 

SECURING  YOUR  DATA 

We  were  concerned  about  people  copy- 
ing programs  and  data  from  our  Novell 
network  onto  floppy  disks,  but  since  some 
users  have  a  legitimate  need  to  use  flop- 
pies, we  didn't  want  to  remove  the  drives 
from  our  PCs.  To  prevent  unauthorized 
users  from  downloading  data  to  local 
drives,  we  came  up  with  the  following 
trick. 

First,  we  relocated  MAP. EXE  to  a 
separate  directory  that  only  the  supervi- 
sor can  access.  In  this  way,  noonebutthe 
supervisor  can  remap  drives. 

Then,  in  the  system  login  script,  we 
remapped  all  the  local  drives  to  a  network 
subdirectory  called  DUMP,  using  the  fol- 
lowing statements: 


mP  A: 

MAP  B: 


SYS:\DDIIP 

SYS:\DnilP 


When  anyone  needs  access  to  the  local 
drives,  the  system  administrator  remaps 
them  with  the  MAP  DEL  command.  You 
simply  type  MAP  DEL  A:  and  the  drive 
reverts  to  its  local  mapping. 

Malvin  Loefstop 

Oranjestad,  Aruba 

Your  hint  produces  a  poor  man's 
j  diskless  workstation  veiy  easily. 
bBB  I've  also  seen  system  administra- 
tors change  the  MAP.HXE  file  to  some 
other  filename  with  an  .EXE  extension.  It 
takes  a  pretty  determined  crook  to  find 
and  use  the  renamed  MAP  file. 

ROUTING  FAXES 

I've  commented  several  times  on  the 
problems  involved  with  using  a  networked 


fax  server  to  receive  incoming  messages. 
Specifically,  someone  must  go  to  the 
trouble  of  reading  every  received  fax 
image  file  to  determine  who  should  get  it. 
While  I  still  think  that  the  problems  of 
viewing  fax  images  make  them  more 
trouble  than  they  are  usually  worth,  I 
recently  saw  a  product  that  at  least  elimi- 
nated the  routing  problem. 

A  company  called  Cracchiolo  &  Feder 
(602-327-1357)  markets  a  program  called 
RightFAX,  which  works  wifli  Brooktrout 
Technology's  TR- 1 1 2  series  of  fax  cards. 
RightFAX  can  route  fax  images  over  the 
network  to  their  correct  destinations. 

RightFAX  reads  the  last  four  digits  of 
the  recipient  phone  number  and  routes  the 
fax  image  based  on  those  digits.  This  way 
you  can  assign  a  unique  phme  number  to 
each  network  user  and  eliminate  the 
human  factor.  The  software  also  provides 
a  log  of  incoming  and  outgoing  faxes, 
mailbox  security,  signatures  and  letter- 
head overlays,  and  other  features.  On  the 
outbound  side,  the  software  emulates  a 
network  printer,  making  it  easy  for  people 
to  prepare  faxes  widi  many  dfferent  kinds 
of  application  programs. 

RightFAX  was  designed  to  work  in 
DOS  and  OS/2  client  PCs.  A  recent  re- 
lease of  the  server  software  runs  on  any 
OS/2  machine  along  with  LAN  Manager 
or  other  OS/2  applications. 

Your  organization  can  make  the  best 
use  of  this  system  if  you  have  a 
PBX — you'll  be  able  to  share  the  circuits 
going  to  the  telephone  company's  central 
office,  and  you  won't  have  to  order  more 
lines.  You  will  need  a  dedicated  AT-clan 
machine  to  act  as  the  fax  server  on 
NetWare  and  all  networks  other  than  LAN 
Manager. 

Tliis  is  not  an  inexpensive  system.  The 
software  retails  for  $  1 ,495  for  the  basic 
package,  which  is  able  to  service  two 
incoming  lines.  You  can  add  two  addi- 
tional lines  at  a  time  with  a  separate  module 
selling  f(»- $495. 

NETWORK  YOUR  QUESTIONS 

Connectivity  gives  you  practical  solu- 
tions to  networking  problems  of  all  types. 
We'll  pay  $50  for  any  tip  we  print.  Flease 
submit  your  letter  on  a  disk  along  with  a 
printout.  Then  mail  your  contribution  to 
Connectivity,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016,  or  you 
may  contact  Frank  J.  Derfler,  Jr.,  via  MCI 
Mail  (be  sure  to  use  Derfler's  box  named 
PC  MAGAZINE  LAN  LABS).  We  are 
unable  to  answer  letters  individually.  ■ 
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PC  Magazine^s 
Direct  Marketing  Connection 
for  PC  Products  and  Services 


ost  of  you  buy  PC 
products  and  services 
through  direct  mark- 
eting channels.  In  fact, 
in  a  recent  study  of 
subscribers,  83%  said 
they  bought  PC  products 
from  direct  marketers.  * 
You  buy  direct  because 
you  know  exactly  what  you 
need  and  you  seek  good  value  and 
fast  delivery. 

The  following  special  section  con- 
nects you  with  the  direct  marketers  who  are  eager  to 
please  you.  By  having  them  all  in 
one  place,  you  can  quickly  zero  in 
on  what  you  need  and  which  vendor 
you  want  to  call. 


JUST  FOR  BUYERS  WHO  MEM  BUSMESS. 


</VM4{«iwSubscribaSaidy  of  Purchisiiig  of  rcPiolucts  through  1989. 
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FastData  386 Systems 


FastData  386/33  »2399 

The  fastest  386  processor  available  combined  witli  a  64K  tliirty 
nanosecond  memory  cache  make  the  FastData  386/33  a  power 
users  dream!  Included  in  the  base  price  is  a  100  ine^abxte  20 
millisecond  hard  disk  1024  by  7o8  VGA  monitor  and  card, 
four  megabytes  of  memory,  and  5.25"  &  3.5"  high  capacity 
floppy  drives.  Plus,  should  anything  ever  go  wrong  with  yoiir 
Faslbata  computer,  you  are  covered  by  a  one-year  warrantee 
with  free  on-site  .seh'/Vf  or  .system  replacement  if  we  cannot 
correct  the  problem  with  our  FastSHIP  advance  parts 
replacement  program. 

Standard  Features 


/  33mhz  Intel  386-DX  processor. 
/  64K  high-speed  memory  cache. 
/  4  megabytes  hiqh  speed  RAM. 
/  100  mb  20ms  IDE  hard  disk, 

1:1  interieave. 
/  1.2mb  5.25"  and  1.44mb  3.5" 

floppy  drives. 
/  Full  size  (shown)  or  standard 

size  chassis  with 

l<eylocl(  and  reset  buttons. 
/  387-DX  coprocessor  socket. 
/  230  watt  power  supply. 


/  1 4"  Super  VGA  color  monitor, 
1024x768  resolution,  with  16  bit 
VGA  card  with  1  mb  Video  Ram. 

/  Clock  calendar,  parallel  port, 
aame  port  and  two  serial  ports. 

/  Reytronics  101  key  keytxiard. 

/  8  expansion  slots  &  5  drive 
bays. 

/  Full  Shadow  RAM  and  LIM  4.0 

EMS  support. 
/  Windows  &  Mouse  add  $99. 
/  FCC  Class  B  approved. 


FastData  386/25  ^1999 

The  optimum  combination  of  features,  e.xpandability.  and  power 
make  the  FastData  386/25  an  ideal  choice  for  those  whose 
applications  demand  high  speed  32  bit  processing  and 
e.xpandability.  The  value  of  the  386/25  goes  far  beyond  its  price: 
it  comes  configured  with  a  a  full  four  megabytes  of  fast  RAM.  a 
quick  22  millisecond  65  megabyte  hard  disk,  and  maximum  VGA 
displaying  1024  by  768  resolution  powered  by  a  high-output  16 
bit  5I2K  VGA  board.  Abo.  the  FastMicro  team  will  configure 
your  FastData  386  exactly  the  way  you  want,  without  sending 
you  shopping  elsewhere. 

Standard  FeaUires 


/  25mhz  Intel  80386-DX. 
/  4  megabytes  of  high  speed 

RAM. 

/  80  mb  20ms  IDE  hard  disk,  1 :1 

interleave. 
/  1.2mb5.25"or1.44mb3.5" 

floppy  drive.  (For  both  add  $69) 
/  Standard  chassis  (shown  on 

left)  with  keylock,  speed  and 

reset  buttons. 
/  80387-DX  coprocessor  socket. 
/  200  watt  power  supply 


/  14"  Super  VGA  color  monitor, 
1024x768  resolution,  with  16  bit 
VGA  card  with  1  mb  Video  Ram. 

/  Clock  calendar,  parallel  port, 
two  serial  ports,  and  game  port. 

/  Keytronics  101  key  keytward. 

/  8  expansion  stots  &  5  drive 
bays. 

/  Full  Shadow  RAM  and  LIM  4.0 

EMS  support. 
/  Windows  &  Mouse  add  $99. 
/  FCC  Class  B  approved. 
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FastData  486/25 

Call  about  our  hot  486.  just  $3,099  with 
the  same  standard  features  as  our  386-33 
system.  Includes  a  128K  two-stage  cache 
and  is  expandable  to  64mb  of  memory. 


All  FastData  Systems  Include: 

•  30  day  money-  back  guarantee 

•  Toll-free  technical  support  for  life 

•  One  year  warrantee  with  on-site  service 
available  to  most  U.S.  locations 


tita  SK  Systems 


'1599  FastDalaSmO 

25%  faster  than  a  I6mhz  SX,  the  FastDaia  SX/20  adds  even  greater 
performance  to  its  386  multitasking  capabilities.  Just  $200  more 
than  our  SX/16.  this  machine  also  includes  a  second  floppy  drive  in 
addition  to  the  standard  VGA  color  monitor  and  16  bit  VGA 
adaptor,  Keytronics  keyboard  and  40  megabyte  hard  drive.  The 
system  includes  tvw  megabytes  of  memory  and  is  expandable  to 
eight  on  the  main  system  board.  Remember,  when  \ou  have 
questions,  need  to  solve  a  problem,  or  want  recommendations  on 
products  for  your  system,  the  FasiMicro  team  is  standing  by  toll- 
free  to  provide  product  support  for  as  long  as  you  own  your 
FastData  personal  computer. 

Standard  Features 


/  20mhz  Intel  80386-SX 

processor. 
/  2  megabytes  of  high  speed 

/  40  mb  28ms  IDE  hard  disk,  1:1 

interleave. 
/  1 .2mb  5.25"  and  1 .44mb  3.5" 

floppy  drives. 
/  Standard  chassis  (shown)  with 

keylock,  speed  and  reset 

buttons. 
/  200  watt  power  supply 


/  1 4"  Super  VGA  color  monitor 
with  16  bit  VGA  card  with  51 2K. 

/  Clock  calendar,  parallel  port,  two 
serial  ports,  and  game  port. 

/  Keytronics  101  key  keyboard. 

/  8  expansion  slots,  5  drive  bays. 

/  80387-SX  coprocessor  socket. 

/  Full  Shadow  RAM  and  LIM  4.0 
EMS  support. 

/  Windows  &  IVIouse  add  $99. 

/  Guaranteed  compatible. 

/  FCC  Class  B  approved. 


^1399  FastData  386/SX 

Combine  the  benefits  of  an  advanced  Intel  386  processor,  the  value 
(if  a  286  and  the  advantages  of  FastData  and  vou've  got  the 
FastData  386/SX!  This  machine  is  the  choice  of  those  who  want  to 
run  today's  powerfid  386  and  multitasking  software,  like  Windows, 
and  also  want  to  run  their  favorite  DOS  applications  at  surprising 
speeds.  We've  made  our  customers'  favorite  options  standard:  it 
comes  with  an  ample  two  megabytes  of  memory,  a  high  performance 
40mb  hard  drive,  and  16  bit  color  VGA.  Compare  performance, 
features,  and  service  and  you  will  find  no  better  SX  value.  Interested 
further'.'  Trs  the  FastData  386/SX for  30  days;  you  have  to  be  happy 
-  if  not,  we'll  take  it  back. 

Standard  Features 


/  16mhz  Intel  80386-SX 

processor. 
/  2  megabytes  of  high  speed 

RAM. 

/  40  mb  28ms  IDE  hard  disk,  1:1 

interleave. 
/  1.2mb5.25"or1.44mb3.5" 

fkjppy  drive.  Both  add  569. 
/  Standard  chassis  with  keylock, 

speed  and  reset  buttons  (mini 

desktop  shown  -  add  $50). 
/  200  watt  power  supply 


/  1 4"  VGA  color  monitor  with  1 6 

bit  VGA  card  with  256K. 
/  Clock  calendar,  parallel  port,  two 

serial  ports,  and  a  game  port. 
/  Keytronics  101  key  keyboard. 
/  8  expansion  slots,  5  drive  bays. 
/  80387-SX  coprocessor  socket. 
/  Full  Shadow  RAM  and  LIM  4.0 

EMS  support. 
/  Windows  &  Mouse  add  $99. 
/  Guaranteed  compatible. 
/  FCC  Class  B  approved. 
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For  information  or  to  order  call: 

1-800-441 -F>ASr 


CIRCLE  352  ON  READER  SERVCE  CARD 


erial 


DISK  DRIVES 


Colorado  DJ-IO  40-120mb  Int.  Tape  249 

DJ-20  80-240mb  Int  Tape  319 

Conner  (see  IDE  controllers  below) 

CP3044  40mb  IDE  28ms  269 

CP3104  lOOmb  IDE  25ms  499 

CP3208  200mb  IDE  25ms   849 

Seagate 
89rnbATKIt 

S^^^^    101  [X-rlomiancc.  hii: 
4UU  K4iiH.>'ah>lci.'apadly 
and  Scdgalc  qujiilv 

Mi.ikc  Uii^  kii  J  Birul  bu>.  A  Vh\*> 
.Kccs>  niiii;  anil  5  mbps  transfer  rale 
assua'  u'rcal  pcrlomiancc.  Ctmlntller. 
Lahie^  and  ratK  arc  iiwludcd  to  make 
iriMallaiioi)  last  aixl  easy. 
MIcropolis 

MC1664  340mb  ESDI  14ms  1295 

MC 1 598  1 .2gb  SCSI  1 4ms  2895 

NECCDR-3501  Ext  CD-ROM  w/interlace  549 

Plus  Development 

HardCard  IIXL  50  -  52mb  9  ms  16blt  399 

HardCard  IIXL  105  •  105mb  9  ms  16bil  679 

Impulse  42mb  12  ms  16bit  IDE  Kit  399 

Impulse  105mb  9  ms  16bit  IDE  Kit  599 

Toshiba  1.44mb$eQ 
Roppy  Drive 

Comnlfic  with  nmuniing  brjtkcis  .iiul 
m\ijllaiu>n  instnjciions.  ihi-.  InNhibii 
work"*  in  all  true  .^S6c(impaliblc».. 
Will  .iK»>  rcaO/wnte/formal  .V5  ' 

Ji^k^  RjiK,  addSS. 

SOSGStG 

30MB  XT  Kit  ST238  w/  cont  249 

40MB  AT  ST251-1  MFM  Drive   239 

40MB  AT  ST157A  28ms  IDE  Diive   199 

80MB  AT  ST296N  SCSI  Drive  w/adaptor  349 

89MB  ST1 102A  19ms  IDE  Drive  359 

125MB  ST1144A  19ms  IDE  Drive  469 

210MB  ST1239A  15ms  IDE  Drive  799 

330MB  ST2383E  16ms  ESDI  Drive  1289 

Teac 

1.2MB  5.25  "  Floppy  65 

1  44MB  3-5-  Floppy   65 

Toshiba  §400 

lOOmblDE  Kit 

I  pgradc >i>ur 2S6 or  .ISd Ic.  11)1 . icvli 
nomgv  and  Ti»shiha  qualils  -it  .i 
Fa.stNficrn  pntc  Fhis  kit  monies  w  iili 
a  last  2()nis  ll)5mh  dM\e  and  huill-iii 
I  I  ecmtniller.  Id  l>il  11)1-:  urd  »illi 
dlultlitppyciMltnillerandeahles.  5  J.*^ 
braekelsa'nd  rails  Call  out  evperts  lin 
ally.Hirdnveneeds  M.«l<.-IMK2.VtK'. 

Toshiba 

360K  5  25-  Floppy  (Black)  69 

1  2MB  5  25 "  Floppy  69 

144MB  3  5"  Floppy  69 

65mb  MK 1 34  22ms  RLL  drive  279 

lOOmb  MK234FC  IDE  3.5'  drive  449 

Western  Digital 

WD  1 6  bit  IDE  Host  -  with  dual  floppy  controller  39 

WD93044  40mb  IDE  28ms  199 

WDAC280  80mb  IDE  28ms  339 

WE1007V-SE2  ESDI  AT  1  1  dual  controller  149 

Sun  Moon  Star 
CD-ROM  Drive 

Mr\  M'o'dahic  I'D  KOM 
iechiioloj:>  ishere'  lliis 
■       player    reads  over 
Htinhs  |[iim  |usti>ne CO  andean  even 
soul  ta\oritcaiidi»>("I)s.  I'singa 
{ih  quality  Hit^K'hi  meehanisni.  it 
comes  with  a  cable,  interlace  and  IS 
month  ttarraniee.  Add  an  Illustraled 
Kncvclopcdia  CI)  fi>t  W» 


Hardware 


1-800-441-^Sr 


''0 


^189 


BOARDS 


Artisoft/Lantastic 

Lantastic  2tnt]ps  Starter  Kit  -  Two  Station  369 

Lanlaslic  2mbps  Adaptor  169 

Lantastic  Ethernet  Starter  Kit  -  Two  Station  499 

Lantastic  Elhornel  Adaptor  239 

I  ATI  VGA 
Wonder  + 

New  and  iinprosed.  the  ATI  V(iA 
Vl().V/)/;K»  IS  lasier  than  VR.VM  ll 
d<K's  inlertaced  and  non-interlaced 
lli:4x7hXniodcs.is  HtK  rccistcrcom- 
p.ilible.  and  comes  with  extensive  stift- 
warc  dnvers.  A  free  mouse  is  included 
as  an  Mitkil  bonus.  5 1 2K  version  S- 1 9 

ATI 

2400  ETC  Internal  Call 

2400  ETC  External  187 

9600/E  External  MNP  V.42bis  479 

VGA  Basic  16  75 

VGA  Wonder +  256K  189 

VGA  Wonder  t  51 2K  229 

Brown  Wagh  Sound  Blaster  149 

Everex 

2400B  Int  Modem  99 

EGA  480  Card   69 

R AM3000  1 6  bit  RAM  card  75 

RAM8000  16  bit  RAM  card  169 

J"f  FAX  4800B  Internal  139 

Personal  Modem  2400  w/Prodigy  119 

Hercules  Graphic  Card  +  169 

Intel 

Classic  2400  Modem  Int./Ext  137/167 

Satislaxtion  Classic  -  Internal  9600    379 

8087-2   115 

287XL  199 

387-DX25   479 

387-SX16/20    319/349 

Logitech 

ScanMan  Plus  165 

Scanman  256   289 

Orchid 

ProDesigner  II  512/lmb  279/329 

Tiny  Turbo  286   207 

Tiny  Turbo  Xtra  267 

Practical  Modem  S/1y1Q| 
9600SA 

Tliisextcmiil  nuideinfeatuivs  V.42  and  MNP 
error  correction  combincil  *  ilh  MNP/.*i  and 
\'  42  bis  data  compa'ssion  to  nrov  ide  total 
hii:ll  sivcd  thmughput.  Ille  PMWillllSA  is 
v'  i:  TCM.  V  ,12.  V  compliant  and 
toiits's  \\i\h  a  I'lse  seal  t:uarailttx*. 
Paradise 

Basic  VGA  -  8  bit  109 

VGA  1024  256K/512K  175/199 

Practical  Peripherals 

2400B  Int  Modem  125 

2400Blnt  with  MNP  169 

PM9600SA  Ext  V  32A/.42bis  449 

Prometheus 

Promodem  2400B  Internal  98 

Promodem  2400G  External  149 

USRobotics 

2400  Sportster  Int/Exl  1 19/147 

2400  Sportster  Int/Ext  159/199 

Couner  HST  14.400 /Int.Ext  539/579 

Courier  HST  14.400  Dual  Standard  Ext  859 

Video  7 

VGA  10241  256K  179 

VGA  10241  512K  209 

V  RAM  VGA512K  299 

ZOOM 

HC2400  Internal   79 

2400  V  42bis  External  Modem   169 

9624  Send'Receive  Internal  Fax  Modem  129 


miData  286/12  79] 

Inmxine  u  fasi  2S6  cimpuler  at  u  iuper  price  and  you've  got  the 
Fast  Data  2S6/I2.  This  system  is  aimplete,  not  stripped.  Ynu  gel 
one  mefialtyte  of  zero-waii  siate  memory  and  a  2Hms  IDE  liara 
Jisli.  -  standard.  .^Iso  included  is  an  amber  monitor  and  graphics  \ 
card,  your  choice  of  a  high  den.sits  l.2mh  or  1.44mh  floppy  drive 
and  a  Keylronics  keyboard.  .And  since  its  a  t'astOata.  you  are 
Ihicked  with  toll-free  technical  support,  one  year  warranry  with 
the  FasiShip  replacement  program  <S  on-site  serx  ice  plaii.  and 
our  .fO  day  full  money  hack  satisfaction  guarantee.' 


>  *  1 1 1  til  tinit  tm 

r  /7;:J!iil 


V%t.-nil'rKC 

VGA  Coin 

VGA  in:a 

/  12mhz  80286  processor. 

/  1  megabyte  RAM. 

/  40  mb  28fTts  hard  disk  1:1 

interleave. 

1.2mb  5.25"or1,44mb3.5" 
ftoppy  drive  (2nd  drive  add 
S69) 

/  Standard  chassis 
/  Five  drive  bays. 
/  200  watt  power  supply. 
/  287XL  coprocessof  socket 


/  Monochrome  monitor  with 
monochrome  graphic 
board. 

/  Ckx:k  calendar,  parallel 
prt.  and  two  serial  ports. 

/  keytronics  enhanced  101 
keyboard. 

/  8  expansion  stots,  6 
available. 

/  Full  documenlatwn. 

/  FCC  Class  B  approved. 


MONITORS, 


Mitsubishi 

1410  EGA  325 

Diamond  Scan  1381   479 

NEC 

Multisync  2a  469 

Multisync  GS  2a  199 

Multisync  3d  629 

Multisync  4d   Call 

Panasonic  CI 381  VGA  439 

Princeton  Call 

Seiko  CM1440/1450    519/659 

Sony  1304  Mulliscan  669 

Zenith  1492__   ._,  Call 

FastData  Products 

FastDula  16  Bit  VGA 

ThePastData  l6bilVGAcaid 
features  :5f,K  of  video  $SQ 
mclm^^v.d^x^CGA.HGA.& 
VGA  lip  to  IO:4x76K  and^  ''  ^ 
cornes  wiih  drisers  ftH4>||IJ 
popular  software  including  . 
Windows.lt).  It'scxpandlble 

to  5i2K  and  has  a  .VI  dav  

money-back  (.uaraniee,  pa„03,a  ,6b,|  imb  VGA 
FastData  CGA  Card 


FastData  MGP  Card  2S 

FmtDaUl  2400  Baud 
Intenuil  Modem 


The  HasiDaia 
''f\*J  24()()  haud  inicr- 
"-^  nal  modem  is 
lully  Hayes compatihic and  can 
be  configured  u>  COM  wm  I  - 
4  It  ha>  an  iniernal  speaker,  is 
aulo  answer  &  aulo  dial,  and 
cnnwrs  with  BilC\irn  stiftware. 

%00B  beiiuFax  w.'2400B  Modem  99 

MFM  16  Sit  1.1  Hard/Floppy  Disk  Cont  59 

ParallelyDual  Senal/Game  Card  29 

RLL  16bt!  1:1  Hard/Floppy  Disk  Cont  69 

XT  1 44  Dual  Floppy  Controller   35 

FastData  Monitors 

Your  be>i  vjlue.  we  hii\c  a  com- 
plete tine  made  ti>r  u*.  by  leadmg 

manutaciurcrs  like  Samsung  & 

Hyundai,  l.ikc  alt  FastData  prinl- 

ucls.  you  have  a  full  ^Oday  mimey  I 

back  guarantee-  Sh<»wn  is  the  VGA  I 

CoUir  liir  S21'^. 
FastData  Monitors 

12'  Amber  Monochrome  79 

14"  Amber  Monochrome  „  109 

14"  White  Monochrome  109 

14"  White  VGA  Monochron>e  129 

14"  CGA  Color  52  do!  pitch  199 

14"  VGA  Color  39  dot  pitch   269 

14"  VGA  Color  ,31  dot  pitch   319 

14"  Super  VGA  1024  x  768i  28  dp  349 


PRINTERS 


Canon  BJlOE  319 

BJ300/BJ330    495/Call 


Citizen  GSX140 

5285 


Loaded  v,nh  leaturc 
this  24  pin  printer  is 
hot  seller!  ItcoliK-swilh 
6  lesidenl  fonts,  paper  patkilii:.  and 
l-.psoii\  IBM  pnntini;  modes.  It  does 
up  lo  I ''2  CPS  and  has  a  unique  LCI) 
Lonltol  panel  that  lets  you  set  every 
thing  w  iihout  DIP  switches.  Upgrade 
to  color  anytime  for  just  S."^*). 
Citizen 

200GX   189 

GSX140  '  GSX145    285/395 

Fujitsu  DL3400    359 

NEC 

P3200    269 

P3300    369 

P6200    469 

P6300    629 

OKIDATA  Okilaser  400    669 

NEC  Silentwriter  2 
Model  90  M595 

If  Ma^'a/ines  edilor's  clutise'  Ihc 
new  NL.C model *JtlcoiiK-s with 2iiihol 
ilieiiu^ry.  Posls^nfM  by  Adobe  with 
tonls.  and  [larallel.  serial  and  .-Xppletalk 
interlaces  All  this  and  (>  ppm  speed,  an 
easy-to-use  LCD  oneralvit  panel  aikl 
letter,  lecal.  &  ens  elope  leed. 

Panasonic 

KXP1180   155 

KXP1123  Call 

KXP1624   429 

KXP4420  Laser  829 

KXP4450/4455  Lasers  Call 

Seiko  Smart  Label  Pnnter  167 

Star 

NX1001   149 

NX1500    299 

NX2410   249 

XB2410  '2415  429/569 

Texas  Instruments  Microlaser  PS17  1 199 

Micfolaser  PS35  

[-ynynioa  mate 


.^ISilVIICRO 


DATABASE  &  FORMS 


askSam  5.0   209 

Avery  List  &  Mail  Plus   ...37 

Clarion  Personal  Developer  45 

Clarion  Professional  Developer  449 

Clipper  5  0    489 

DataEase  459 


Software 


financial: 


Personal 
RiBase 

^89 


rclalionul  ujtahuvos 
nM\c-  Noi 
new  casy- 
lu  use  Personal 
k  HaM*.  Il  has  tnlui- 
I  ildwn  menus ihji  Id  >i>uqutT>  )uur  Jala, 
huitil  quii.1.  Iiirni''  and  reports  auii)niaticalt\  atiJ 
builJ  applicaliDns  uiihitui  complex  pro- 
graitiriiin^' 

dBase  111+  439 

dBase  IV  479 

dBXL  Diamond  129 

Formbase  299 

FormTool  Gold   52 

Formliller   85 

Foxbase  Plus  177 

FoxPro  417 

Paradox  3.5  489 

Per:  Form  Designer  &  Filler  95 

Personal  Rbase  89 

0& A  214 

RapidFile  99 

Rbase  lor  DOS  447 

Reflex   159 


DESKTOP  PUBLISHING 


Adobe  Poslscnpl  Cart  lor  HPUI-II  .279 

db  Publisher  Professional  389 

GEM  Desktop  Pub  159 


ACCPAC  BPI  Value  Pak  359 

Bedford  Integrated  Acd  119 

DAG  Accounting  4,1   79 

DAC  Bonus  Pack  4.1  119 

DAG  Pavroli  4  1   57 

Dollars  &  Sense . 

Peachtree 
Complete 

S139 

A  vupct  \.iliio' 
I  L'ludcx  (k'ncrjl  I  cil 
gcr.  Accis  Pu>jhli 
Acciv  Rctci\jH 
Inioic'ini;.  Purcli 
Order.  Pavroli.  I; 

vcnIor>.  JiibCml.  1  i\Ld  .iinl  more.  Lojilcd 

wnhovcr4V)n;por1\.ijutomalub;K-kupiindhclplul 
'  manuals 

Macintax  1040  lor  Windows  57 

Managing  Your  Money  125 

Money  Matters  49 

One  Wnte  Plus  GIL.  A/P  &  A/R  165 

Peachtree  Complete  111  139 

Peachtree  with  Data  Query  209 

Quicken   36 

Taxview  1040  Prol  lor  Windows  299 

Turtjo  Tax  Personal  1040  39 

Turbo  Tax  Professional  209 

Wealth  Builder  129 


Wc  Ship  Air  .1/ 
Ground  Rates 


INTEGRATED 

First  Choice  

95 

Framework  XE  

95 

115 

89 

SmartWare  II  

417 
489 

Works  

 89 

MICE/INPUT 

489 


Pagemaker  4  0 

Corel  Draw 
Version  2.0 

S359 

WiriiK'i  1.1  .ill  llK-  l..p 
awards.  Corel  Draw 
gives  you  TTK  dv  tor  y  i  nir 
moTK'y  Ii  runs  uhdci 
Windows  A:  iiKludes 
im.rcdibie  draw  ing  and 
edihii^  looK  ItKkides  over  IlK)  t>|vi.;i-c^  -ixi 
pici.es  ol  clipan  t'ofclTrAC  converts  v.anjK\l  .nt  tu 
snKKiih  vecior  itnates  in  sccimds.  This  is  the  nx»st 
C'tmpleie  illusiraiion  p^kagc  we've  ever  seen' 

PFS;  First  Publisher  89 

Pnnlshop  33 

Publisher's  Paintbrush  149 

Publish  It'  135 

,  D  hi  vher  Gold /Windows  .539 


GRAPHICS 


Autoskelch  3  0  139 

Corel  Draw  2  0   359 

Design  G ADD  3-D  185 

DrawPerfect  265 

Freelance  Plus   307 

Generic  3D  Drafling  199 

Generic  Cadd  Level  2  Starter  Kit  95 

Generic  Cadd  5.0  279 

Harvard  Graphics  299 

PC  Paintbrush  IV  Plus  109 

Perspective  Jr  69 

PFS:  First  Graphics  89 

GeoWorks 


Keylronics  Prolessional  Mouse  59 

Logitech  Mouseman  Serial  nghthand   65 

Logitech  Mouseman  Senal  w/Wmdows  127 
Logitech  Mouseman  Bus  nghthand  76 

Logitech 
Mouseman 
Serial  ^65 

I  .'^;lI(.vh^  MouM-M.iii  IV 
iIk"  tk-xi  nIcp  tn  nious*- 
evolulum  Specil'italK 
tailored  in  nphl  or  lefi 
tund  V  crsioris.  ii  pro\  idc^ 
maximunuoriiton  and-WXIDI'l  hardwan:a*st>liMiim 
Intlud».".Mi>os(.-\V.irciitiliiioN  aixlt.iletiiiie  Warranty 
Spceilv  n}!hl  t>r  Ictl.  lor  l*ainiStHiw.  add  SI5 

Logitech  Mouseman  Cordless  1 29 

Logitech  Trackman  Serial  75 

Microsoft  Sena!  or  Bus  Mouse  only  83 

Microsoft  Serial  or  Bus  w/  paint  95 

Microsoft  with  Windows  3.0  147 

Z-Nix  Serial  Mouse  w/Windows  3  0  89 


WINDOWS  SOFTWARE 


Adobe  Illustrator  279 

Adobe  Type  Manager  59 

Ami  115 

Ami  Professional  287 

Asymetrix  Toolbook  279 

Bilstream  Facelift  57 

Corel  Draw  2  0  359 

Windows  3.0  ^^89 

'iJ^lk  t«  ilKiri"  t»l  llK-mttr> 
iiilo  a  jxiwvrlu!  inultiUsk 
ing  \%iiri<>lation  thai  run\ 
J  .M'n  »«>ii  AVirKittw^  appli- 
I  wttions  Include^  iiuiiN  in- 
tiralcd  applK'atii>ns  Man 
l.l.ird  Plus,  it  still  iHi\  Win 
I  ,l.iwMin\v  tri>lll|-asl\lii;i(). 

if  llthriM  in  hlollhchcM 
JWiruKmA  sh;irc\«aa>  pnv 
I  i:rams- 

DBIasfWindows  239 

Excel  309 

Form  Publisher  139 

Grammatik  IV  lor  Windows  49 

HDC  First  Apps  or  Windows  Express  46 

Micrographix  Draw  +   149 

Micrographix  Designer  449 

Microphone  II   199 

Microsoft  Mouse  w/  Windows  3.0  147 

Microsoft  Office  iWoraEicolPcxwnpomt)  619 

Microsoft  Productivity  Pack   39 

Microsoft  Windows  Developer's  Kit  .  309 

Pagemaker  4.0  489 

Per  Form  Pro  289 

PowerPoint  for  Windows  309 

Project  for  Windows   429 

Publisher's  Powerpak  lor  Windows  45 

Windows  3.0  89 

Windows  Entertainment  Pack  27 

WingZ  Spreadsheet  309 

Word  lor  Windows   299 


PROGRAMMING 


■hie 


S115 

IN 

iphical 

iflal  s  rcv'i 


Adobe  Type 
^^^^^^^^^^^^^^  Manager  & 

Macro  Assemble^^^^^^^^^^TS    Type  Align 

Microsoft  G  Compiler  303  * 

Borland  C++  129 

Turtx)  Pascal  90 

Quick  Basic  60 

Quick  C  60 

Quick  Pascal  60 

Windows  Developer's  Kit  309 


( iciiWorks  IN  ihc  cnlr>  - 
k-vt'l  graphical  en\  i- 
ronmcnl  inal  s  rcvci^i'd 
IC  ICMCWN  InvluilcN 
I  (icoWrilf  wordp 

.."r  .Id 

Geo(  oninn.iifnniunii:aIuinspackaj;c-  .Msi 
wiih  fieoManaticr,  (ieoPlanncr  and  GeolX-x  an 
plications.  Plus  all  pn»granis  (tperale  with  tik 
vame  point  &  click  Mniplicilv  (mouse  reifuiredi 


JprtK-c^ 
ir  A;  desktop  nuni i shor . 
GeoDtaw  oh|e-*.t  oncnicd  drawing:  packa^ie 


SPREADSHEETS 


Allways 

Excel  tor  Windows  

Lotus  1-2-3  version  2  2 
Lotus  1-2-3  version  3  1 


»fd9for  both 

Adobe  I>pe  Manager 
for  Windi»u\  hnnys 
scalable  PtJsiScripi" 

fonlsitiyitur  screen  and  non-Posiscnpitlui  ni.iifiv  .'t 
laser  printer.  Includes  Times.  Hclvctiva.  t  mificf 
and  Svmb<i|  toni  lamilies  New  Aduhc  I  jpc.Mijin 
tor  Windows  works  wiih  ATM  lo  create  curved, 
skewed  and  other  special  type  effects  which  you  can 
iher  Window'',  applicaiions 


imptirt  into 


Excel  3.0 

for  Windows 

^299 


itK  tvsi  (.TaDhieol  spread 
Nhcct  now  includes  loolKir, 
whith  puts  lirtjuenlly  used  I 
ct.»mmar>ds  a  single  mouse  | 
click  awjy.  New  y  +  1-,  lets 
you  access  rcnxvte  databases  A;  Best  l  itauioniaiicalK 
resizes  columns  to  display  lonjicr  cell  widths,  ^-l") 
clwrts.  clip  an  support,  and  button  macros  aa-  m 
eluded  u»o'  fonimand  le\el  on  sc'avn  help  tin 
transitional  I  1}  users  is  iiKluded  loo 

Lucid  3-D  53 

Quattro  Pro  2,0  Competitive  UpgracJe  89 

Supercalc  5D  289 


WORD  PROCESSORS 


t-aceiin  tor  wororenect  or 

Grammatik  IV   49 

LetterPerlect  119 

Multimate  4.0  267 

Professional  Write  149 

Publisher's  PowerPak  lor  WwdPerted  45 
Rightwriter  58 


ENTERTAINMENT 
&  EDUCATION 


Bannermania  21 

rmen  SanDiego  Deluxe  Edition  45 

■  J  Stealth  Fighter  38 

•jni  for  Red  October  19 

King  s  Quest  5  (VGA  Vers.)  38 

Leisure  Suit  Larry  II  or  111  35 

Microsoft  Flight  Simulator  38 

Aircraft  S  Scenery  Designer  27 

Microsoft  Learning  DOS  32 

NFL  Challenge  55 

PC  Globe  or  PC  USA  35 

Simcity  28 

Tetns   19 


rasnviiCRO 


Call  Toll-free: 
l-m-44l-327» 


WordPerfect  5.1  *239  ft  I 


WinUI'LTll-i.llNltKKI 

ralcj  wiml  pnvi-NN 
inj!  vfllwaa*  ItN 
aliihiNl  cvm  k'alua' 
itiiu^inahk'  ami  set  il 
IN  caNy  III  UNc  Ttlc 
c'umrnt  version  aildN 
pull-itown  nienuN. 
niiiUNC  Nupptwi.  lahle 
cn'atiiMiani]ci)ualii>n 
cilllnt.  AlkllhlNlolhc 
IX'Nl  Niillw  arc  Nupp»in 
in  liw  tHiNim-NN  aiHl 
Mtu  cam  }![>  uniii^'* 

;  117 
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Word  for  Windows  309 

Word  PerlectS  1   239 

Word  Perfect  for  Windows  Call 

Word  Perlect  Add'l  Statkjn  153 

Word  Perfect  Office  79 

WordStar  Professional  Call 

Wnter  s  Toolkit   79 

all  Oil  \(ni-IJ'^ti'(l  hems 


1 1  KMs:  Nil  Charge  lor  Visa  or  Master- 
Card. ,MI  orders  up  m  20  pounds  are  shipped 
via  Federal  Lxpress.  Miniiiiunt  order:  S50. 
.Shipping:  &  handling  charge:  .^'^t  (Min. 
Produt-i  vi.irr.inliCN.  oilers  &  claims  .ire 
handled  b>  the  manut.icturer*.  Conipalibil- 
II\  is  not  L'uaranleed*  No  returns  on  used 
items. •  .\n  o|X'ned  reiuiiis  .ire  suh|ecl  to  1  .^'» 
resiitking  lee*  DOA's  repaired  or  replaced 
at  our  option.  Call  for  return  authorization 
iRAi  number  first.  .Shipping  is  not  reluiid- 
ahle  Sorr\.  no  COD's  Personal/companv 
checks  dclav  shipping  AK.  HI.  &  Am 
addresses  add  SI.'  per  n*i\.  Prices/a\ailabil- 
ii\  subject  to  change.  Purchase  orders  ac- 
cepted i  no  added  surcharges!  Irotn  approved 
corporations  onl) .  .-X/ orders  add  6.7' i  tax. 
*  Kxcludes  KaslDalu  priHlucLs. 
Mailiili;  XiIiIunn: 

.^hS.S  E  Ui.Salle  St..  Phoenix.  A/.  X.MMO 

l.i  nia.i  ..nil  IS  ,. ill:  SIKI-441  <:7S 

1  or  ciisloim  r  si  rvici  call:  (i(i:--t.<7-0.VHI 


CIRCLE  352  ON  READER  SERVICE  CARD 


Copyrighted  material 


LAPTOP  COMPUTERS 

AST  Premium  Executives  286  &  386  CALL 

Compaq  all  models  SPECIAL 

Everex  Tempo  LX  SPECIAL 

NEC  Prospeed  all  models  SPECIAL 

NEC  Ultralite  286F  CALL 

Packard  Bell  PB286NB  VGA/20MB  1795 

Panasonic  CF270  1849 

Sharp  PC6220  286/VGA'20MB  SPECIAL 

Texas  Instrument  TM2000/TM3000  CALL 

Toshiba  all  models  SPECIAL 

COMPUTERS 

AST  Premium  386SX  model  5  1559 

AST  Premium  386/25  model  5  2995 

AST  Premium  486:  25E  model  5  4999 

Compaq  Deskpro  386S  w  80MB  2149 
Compaq  Deskpro  386  20e  w  40MB  2529 
DTK  286  386486       custom  quotes  CALL 

Packard  Bell  all  models  CALL 

Wyse  Terminals  30  50-60  294/375/298 

TAPE  BACKUP 

Colorado  DJ-10  40-120MB  int  tape  245 

Colorado  DJ'20  120'250MB  int  tape  319 

ln*ln  tape  drives  ALL  MODELS 

Maynard  40  60'1 50MB  int/exl  CALL 

Mountain  40MB  inl/ext  249/CALL 

DISK  DRIVES 

Conner  CP3044  40MB  IDE  249 

Conner  CP3104  105MB  IDE  459 

Maxtor  LXT21 3A  21 3MB  IDE  789 

Micropolis  1654-7  161MB  ESDI  789 

Plus  Hardcard  II  XL  50MB  385 

Plus  Hardcard  II  XL  105MB  CALL 

Seagate  ST251  -l  40MB  MFM  242 

Seagate  ST1 144A  124MB  IDE  455 

Toshiba  1  44MB  3.5"  floppy  79 

CD-ROM  DRIVES 

NEC  CD  ROM   ALL  MODELS 

Toshiba  CD-ROM  ALL  MODELS 

MATH  CO-PROCESSORS 

Cynx80387DX-20  309 

Cynx80387DX-25  388 

Cyrix  80387DX-33  465 

Intel  80287XL  189 

Intel  80387SX-16  288 

Intel  80387DX- 16  319 

Intel  80387DX  20  365 

Intel  80387DX-25  449 

Intel  80387DX-33  559 

Weitek  All  Models  CALL 

FAX  MACHINES 

Canon  Faxphone  24  769 

Murata  Ml  100  M1850  539/775 

Panasonic  Panalax  UF127  599 

Panasonic  UF300  plain  paper  1499 
Sharp  All  Models  CALL 


PANASONIC 

KXP1180  149 

KXP1 123  11241  NEW 

KXP1624  359 

KXP1654  NEW 
KXP4420  Laser  SUPER 
KXP4450I  Laser  LOW 

KXP4455  Laser  PRICES 

NEC 

P2200XE  249 

P3200  269 

P3300  379 

P6200  467 

P6300  625 

P9300  CALL 

LC90  Poslscnpt  1589 

ColorMate  Postscript.  CALL 
DICONIX  by  Kodak 

150.  329 

150*  carrying  case  29 

Color4  Inkjet  989 


PRINTERS 


OKIDATA 

182  Turbo  227 

320  321  314/439 

390*  39U  439/599 

393+  929 

Laser  400  627 

Laser  800  820  939/1249 
HEWLETT  PACKARD 

Desk)et500  499 

Laserjet  IIP  CALL 

Laserjet  III  1559 

Usenet  IID/IIID  CALL 

Usenet  IlISi  NEW 

Paintjet/XL  979/1795 

Scanjet*  1099 

Plotters  all  models  CALL 

CANON 

BJ10E  Bubblejet  319 

BJ 1 0E  carrying  case  29 

BJ300/330  459/629 


OUME 

Publisher  II  2449 

Crystal  Express  3549 

STAR 

NX1001   149 

NX1020R  214 

NX2420R  339 

XB2410XB2415  425/589 

QMS 

410  Postscript  1979 

TEXAS  INSTRUMENTS 

Micro  Lasers  CALL 

EPSON 

FX  850'FX-1050  CALL 

LQ-510  279 

DFX-5000  1389 

DFX-8000  2229 

SEIKO 

Smart  Label  Phnter  1 74 

cmzEN 

GSX-140  295 


SOFTWARE 

Adobe  Type  Manager  59 

Adobe  Type  Manager  Plus  129 

Adolje  Illustrator  .278 

Adobe  Streamline  222 

Advanced  Revelation  61 9 

Aldus  Pagemaker  4  0  489 

Ashton  Tate  Framework  XE  69 

Asymetnx  Toolbook  285 

AMI- AMI  Pro  119/289 

Bilstream  Facelift  Value  Pack  1 1 9 

Borland  Quattro  Pro  299 

Calera  WordScan  Plus  649 

Corel  Draw  2.0  365 

Lotus  1-2-3  ver  3.1  399 

Microsoft  WindovifS  3.0  99 

Microsoft  Excel  3  0  299 

Microsoft  Word  for  Windows  299 

Microsoft  PowerPoint  299 

Precision  SuperBase4  409 

Xerox  Ventura  GokJ  3.0  519 

Xerox  Formbase  299 


OVER  1000  TITLES  IN  STOCK  I 


PACKARD  BELL  FORCE  820E 

386SX  20MHz  1MB  RAM 
16K  cache  memory 
5  25"  &  3  5"  floppies 
44MB  HD  (130MB  opiionall 
Lotus  Works  sftwr  w  mouse 
1024x768  512k  video 
1  -year  on-sile  warranty 

$1349 


LASERJET  ACCESSORIES 

Adobe  Postscript  can  HP  II  279 

HP  Paper  Cassette  Trays  IN-STOCK 

Pacific  Data  25  in  1  cart  257 

Pacific  Data  Postscnpt  cart  HP  Ill/IIP  339 

Pacific  Data  memory  tx>ards  CALL 

SCANNERS 

Logitech  Scanman  256  299 

Complete  PC  1  2  page  scanner  1 85 

Complete  PC  full  page  scanner  &  FAX  .  669 

MICE 

Logitech  Dexxa  2-button  senal  49 

Logitech  C9  serial  /  PS/2  79 

Logitech  mouse  w/Windows  3.0  119 

Microsoft  bus  or  serial  400  dpi  89 

Microsoft  mouse  w'windows3.0  149 

MODEMS 

Cardinal  2400  baud  ml  MNP-5  99 

Everex  Everlax  24  96i  265 

Intel  Satisfaxtion  Board  IN-STOCK 

Megahertz  modems  for  all  laptops  CALL 

Worldport  Fax/Modems  for  laptops  CALL 


TANDON  386SX  60MB  LAPTOP 


•386SX  20MHz  2MB- RAM 

•  1  44M8  butll-in  floppy 
•60MB  hard  drive 

•VGA  paper-while  display 
•2-serial.  1 -parallel  ports 
•6  51b  .  8  5"Dx  irL  x2  TH 

•  FREE  Windows  3  0  wmouse 
•FREE  leather  carrying  case 


fm.. 


$3489 


CF-270 

NOTEBOOK  LAPTOP  COMPUTER 

•S02B6  16MHz  w  1MB  RAM  (max  SMB) 
•Crisp  640x480  VGA  LCD  display 
•1.44MB  built  in  tkippy 
•Fast  20MB  hard  disk  drive 
•3-hour  rechargable  battery 
•12  2"  X  10"  X  1  73"  dimensons 
•Only  6  9  lbs  w/baitery  (120V.  50-60H2) 


MONITORS 

Emerson  ALL  MODELS  CALL 

Goldstar  ALL  MODELS  CAU 

Mitsubishi  ALL  MODELS  CALL 

NEC  GS2A  14-  mono  VGA  205 

NEC  IIA  14-  VGA  800x600  465 

NEC  3D  14-  multisync  1024x768  609 

NEC  3DS  14"  multisync  antiglare  665 

NEC  4D  16"  multisync  1024x768  959 

NEC  5D  20"  multisync  1280x1024  2199 

Packard  Bell  8529  14"  VGA  .31mm  297 

Packard  Bell  8542  14"  VGA  41mm  249 

Packard  Bell  8510  14"  1024x768  349 

Panasonic  1381  14"  1024x768  389 

Pnnceton  Ultra- 1 200/Ullra- 1 400  CALL 

Samsung  ML  4571  14"  mono  VGA  139 

Samsung  CT4581  14"  800x600  VGA  439 

Seiko  1440/1450  14-  VGA  25mm.  .515/655 
SonyCPD1304  14"  1024x768  .25mm. ...645 
Zenith  1492  14"  flat  tension  VGA  592 

VIDEO  BOARDS 

ATI  VGA  Wonder-,  w/mouse  256K  179 

ATI  VGA  Wonder*  w/mouse  512K  209 

Cardinal-200  800x600  VGA  88 

Cardinal-700 1 024x768  51 2K/1  MB. .138/1 59 

Hercules  Graphics  Station  1 M/3M  CALL 

NEC  Graphics  Engine  16  595 

NEC  Graphics  Engine  256  889 

Orchid  Pro  Design  II  512K/1MB  265/315 

Paradise  VGA*  /  VGA*16  SPECIAL 

Paradise  8514/A*  469 

Video  7  1 024i  256K/51 2K  1 79/209 

MISC 

Ad-Lib  music  card  1 1 9 

Soundblaster  157 

Expanz  data  compression  board  149 

Keyboards  XT/AT  69 

BATTERY  BACKUPS 

American  Power  AP400  slimline  312 

American  Power  450  „  259 

TnppLite  BC450  295 

Tripp  Lite  BC750  465 

Tripp  Lite  ISO  Bars  ALL  MODELS 

NETWORKING 

Novell  Netware  v2.2  5-usar  589 

Novell  Netware  v2.2  10-usef  1270 

Novell  Netware  v2.2  50-user  2225 

Novell  Netware  386  v3  1 1  20-user  2225 

Novell  Netware  386  v3.1 1  lOO  user  4459 

NE1000/NE2000  Boards  155/187 

Lantastic  Ethernet  Starter  Kit  515 

Tiara.  3Com .  Thomas  Conrad ,  Oigiboard  and 

Western  Digital  CALL  FOR  PRICING 

SMC  ArcnetPC130  98 

SMC  Arcnet  PC500WS  179 

SMC  Arcnel  PC500FS  289 

3COM  3C503  Etherlink  195 


DTK  386  33MHz  SYSTEM 

•386  33MHz  4MB-RAM  64K  cache 
•5  25"  or  3  5"  lloppy 
•124MB  19MS  hard  drive 
•1024x768  video  card 
•101  key  keyboard  ^1 
•  1  -32bit.  5  1 6bit  2  8bit  skits  H 
•2-ser.  1-par.  1-game  ports 


$1995 


KXP'4420 

PERSONAL  LASER  PRINTER 

•8  pages  per  mmule 
•One  250  sheet  iray 
•300  dpi  resolution 
•512K  RAM  (max  4  5M8) 
•HP  emulation 
•22  internal  tonis 
-1-year  warranty 


KXP-44S0I 

LASER  PRINTER 

•Fast  1 1  pages' mm  at  300  dpi 
•Two  250  sheet  Irays 
•Individual  sheet  loading 
•512KRAM  (max  4  SMB) 
•HP  &  Epson  emulatnn 
•28  internal  fonts 
•I -year  warranty 


NUDWEST 
COMPUTER 
IWORKS 

350  Lexington  Drive,  Buffalo  Grove,  IL.  60089 


DIRECT 
ORDER 
LINE 


800'669'5208§ 


CUSTOMER  SERVICE  708-459-6883  •  FAX  708-459-6933 

ORDERS  SHIPPED  WITHIN  24  HOURS  •  IF  YOU  FIND  A  BETTER  PRICE  CALL  US 

CIRCLE  469  ON  READER  SERVICE  CARD 


•C  O  D  orcJers  accepted 
•Your  credit  card  is  not  charged 

uniii  the  product  is  shipped 
•Personal  and  company  checks 

will  detay  order  2  weeks 
•Call  us  tor  quantity  discounts 
•Pffces  subject  to  change 
•We  check  tor  stolen  credit  cards 
•  Prices  reflect  a  cash  discount 
•Foreign  orders  are  welcome 


dkjDR 


Microdevices 

iit     2233  Samaritan  Drive,  San  Jose,  CA  95124 


BUY  WITH  CONFIDENCE  FROM  JDR! 
®    •  30-DAY  MONEY  BACK  GUARANTEE 

•  1  YEAR  WARRANTY  MMC 

•  TOLL-FREE  TECH  SUPPORT 


MOTHEfPO/ipncr 


16MHz  MINI  386-SX  ^399^^ 

•  NOmOM  SI  1S.3  •  LAHOmUtH  AT  SPEED  ZOM 

•  EXPANDABLE  TO  eWB  ON  BOAHD  •  AMI  BIOS  •  CHOOSE  0 
OR  1  WAIT  STATE  FOR  USE  WITH  SLOWER  HAM  •  FIVE  16 
BIT  AND  THREE  B  BIT  SLOTS  •  CHIPS  &  TECHNOLOGY 
■NEAT- CHIPSET  •  SOCKET  FOR  80387  SX  CO  PROCESSOR 

•  8  5-  X  1 3-  SIZE  FITS  MINI-286  &  FULL-SIZE  286  CASES 

MCT-386SX   $399.95  I 

MCT-386SX-20  20MHZ  MINI  386-SX  $499.95 
MCT-M386-25  25MHZ  mini  M6  $799.00 
MCT-386MBC-33  FULL-SIZE  33MHZ  CACHE  386  $1 195.00 
MCT-386MBC-25  25MHZ  VERSION  $999.00 
MCT-486MB33  33MHZ  CACHE  486  $2495.00 
MCT-486MB2S  2SMHZ  CACHE  486  S1995.00 
MCT-M286-20N  20MHZ  286  WHEAT  $389.95 
MCT-M286-16N  I6MHZ  286  WMEAT  S289.95 
MCT-M286-12      12MHZ286    $199.95] 


101-KEY 


101 -KEY  WITH  12  FUNCTION  KEYS  •286.'386'4e6  COMPATIBLE 

BTC-5339   $89.95  I 

FC-3001  101-KEY  12  F-KEYSS  CALCULATOR  $74.95 
BTC-5060    64  KEY  WITH  10  FUNCTION  KEY   $59.95 J 


DYNAMIC  RAMS 


PARTH 

SIZE 

SPEED 

NS 

PRICE 

«ie4-ioo 

65536x1 

100ns 

16 

1.99 

TMS44e4-l2 

65536«4 

120ns 

18 

3.49 

412S6-150 

26214411 

150ns 

16 

1.85 

4I25S-120 

262144x1 

120ns 

16 

1.«9 

41266-100 

262144x1 

100ns 

16 

1.99 

412S6-S0 

262144x1 

80ns 

16 

3.19 

414256-100 

262144x4 

100ns 

20 

e.9S 

4142S6-S0 

262144x4 

80ns 

20 

7.95 

1HB-120 

1046576x1 

120ns 

18 

6.89 

1MB-100 

1046576x1 

100ns 

18 

6.95 

1MB-80 

1048576x1 

60ns 

18 

7.95 

1MB-70 

1048576x1 

70ns 

IB 

a.95 

1MB-e0 

1048576x1 

60ns 

18 

9.95 

SIMM/SIP  MODULES 


PART*   

412SSA9B-M 

421000A6B-10 

42100aA9B-10 

4210aOA9B-«0 

42100aA9e-60 

25eKX9SIP-S0 

256KX9SIP-60 

1Max9SIP-10 

1MBx9SIP-6a 


WE 

SPEED 

FOR 

PRICE 

256KX9 

80ns 

SIMM/PC 

21.95 

IMBxe 

100ns 

SIMM/MAC 

64.95 

1MBx9 

100ns 

SIMM/PC 

64.95 

1MBx9 

80ns 

SIMM/PC 

69.95 

1MB  X  9 

60ns 

SIMI*PC 

■9.95 

256K  x9 

80ns 

SIP'PC 

21.95 

?56K  x9 

6Qns 

SIP/PC 

25.95 

lM8x9 

100ns 

SIP/PC 

64.95 

lMBx9 

eons 

SIP/PC 

69.95 

MATH  CO-PROCESSORS 
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PARK 

SPEED 

PRICE 

8087 

5MHi 

89.95 

6087-2 

8  MHz 

129.95 

8087  1 

lOMH/ 

169.95 

80287-XL 

12MHJ 

199.95 

80287  XLT 

12  MHz 

199.95 

60387  16 

16  MHz 

359.95 

80387-20 

20  MHz 

399.95 

80387-25 

25  MHz 

499.95 

■0367-33 

33  MHz 

649.00 

■03<7-SX 

16  MHz 

299.95 

■03<7-SX2O 

20  MHz 

399.95 

^INTERFACE  CARDS 
1 16-BIT  IDE  MULTI  l/C 

$gg95 

I  •  286(386/486  COMPATIBLE 

•  SUPPORTS  2  IDE  HARD  DRIVES  & 
2  FLOPPIES  I360K,720K,1  2MB  &  1  44MB1 

•  TWO  SERIAL  ONE  PARALLEL  6  ONE  GAME  PORT 

•  SUPPORTS  COMl  THRU  4.  LPT1,2,&3 

I  •  ALL  FUNCTIONS  CAN  BE  INDIVIDUALLY  DISABLED 

MCT-IDEIO   $89.95 

MCT-FDC-HD  i  44MB  FL0PPY(2X)  CARD  $49.95 

MCT-FDC-HD4  4  FLOPPY  VERSION   $59.95 

MCT-HDC  HARD  DISK  CARD   $79.95 

MCT-RLL  RLL  HARD  DISK  CARD  $89.95 

MCT-FAFH  16  BIT  F,H  1  1  CARD  $149.95 

MCT-AFH-RLL  16  BIT  Ru  F/H  CARD  $199.95 

MCT-IO  MULTI  I/O  CARDS  $59.95 

MCT-MIO  MULTI  m  FLOPPY  $79.95 

MCT-AIO  16-BIT  MULTI  VO    S59.95 

MCT-MGEIO  16  BIT  ALL-IN-ONE    $129.95 

MCT-AEMS  16  BIT  EMS  CARD   .„   $129.95 

MCT-EEMS  16BITEEMSCARD   S1 49.95 

MCT-VGA  ai6BITVGACARD    $149.95 

MCT-VGA-1024  1024  X  766  VGA  S169.95 
LmCT-VGA-1024+  1024  X  76a'25«  COLORS  $199.95, 

'UPRIGHT  CASE 

'249'"  1 

FOR  STANDARD.  FUU  SIZE  AND  MINI- 
MOTHERBOARDS 
250  WATT  POWER  SUPPLY 
MOUNTS  FOR  3  FLOPPY  AND  4  HARD 
□RIVES 

TURBO  AND  RESET  SWITCHES 
SPEED  DISPLAY  POWER,  DISK  LEDS 
MOUNTING  HARDWARE,  FACEPLATES 
AND  SPEAKER INCL 

CASE-100  $249.95 

MORE  CASES... 

CASE-200  UPRIGHT  HOLDS  11  DRIVES  S499.95 
CASE-120    MINI  UPRIGHT  W/200  WATT  PS  $199.95 

CASE-70     FULL-SIZE  286  STYLE  CASE   $89.95 

lcASE-50      MINI-SIZE  286  STYLE  CASE   $59.95  j 


POWER  SUPPLIES 

PS-135  135  WAH  FOR  8088        ^'  S59.95 

PS-150  150  WATT  FOR  8088  $69.95 

PS-200X  200  WATT  FOR  8088   $89.95 

PS-200  200  WATT  FOR  266'386/486   $89.95 

,  PS-250  250  WAn  FOR  286'386/486  $129.95 

\1024  X  768  ^SQQ 
VGA  PACKAGE 

•286  386,486  COMPATIBLE  CARD  &  1024  X 

768  INTERLACED  MONITOR 
•1  1  ASPECT  RATIO  0  28  DOT  PITCH  , 
•256  COLORS  FROM  262  000 
•  a  te-BIT  CARD  HAS  512K  VIDEO 

RAM  EXPANDABLE  TO  1MB 

VGA-PKG-1024+  $599.00 

VGA-PKG  640  X  480  VGA  PACKAGE  $499.95 

MORE  MONITORS... 

NEC-MULTI-3D 
JOR-MULTI 
CM-144a 
VGA-MONITOR 
MONO-VGA 


14-  MUl  TISYNCM  MONITOR 
14-  MULTISYNCH  MONITOR 
SEIK014-  MONITOR 
VGA  MONITOR 
PAPERWHITE  VGA  MONITOR 


S649.00I 
$429,951 
$599.00 1 
$379.95 1 
$139.95! 


^89 


95 


2400  BAUD  MODEM 

•  240a  1200,300  BPS  INTERNAL  DATA  MODEM  •  FULL  HAYES 
AT  COMPATIBILITY  •  INCLUDES  PROCOMM  SOFTWARE 

MCT-241   $89.95 

MCT-FAXM  AS  ABOVE  W'4800  BPS  FAX  SEND  $119.95 
.  PRO-96EF     9600  BPS  EXTERNAL  W  FULL  FAX  $679.( 


VALUE 


^89^^ 

EXPAND  YOUR  LASERJET 
MEMORY  TO  4.5MB 

This  loW'Coat  card  expands  your  HP 
LaserJet's  memory  from  512Kb.  You  can  add| 
f  Mb,  2Mb  or  a  full  4Mb  by  simply  irtstalling 
1Mb  100ns  DRAM  chips  (see  lower  left  for 
prices).  Your  increased  memory  will  allow 
you  to  download  more  fonts  and  print  full- 
page  300  d.p.i.  graphics.  We  have  two 
models  available;  one  tor  the  LaserJet  II  A 
IID,  the  other  for  the  LaatrJet  IIP  and  III 

MCT-RAMJET  $89.95 

Fof  LaserJet  II  i  110.  Uses  100ns  Imb  DRAMS  0Kb  InsMltod 

MCT-RAMJET-P  For  LaserJet  IIP  t  Ml  $99.95 

,  For  LaserJet  IIP  6  III.  Uses  :56k  x  4  DRAMS  0Kb  installed 


800-538-5000 
CALL  FOR  OUR 
FREE  CATALOG! 


1^ 


FOR  PCS,  MONITORS.  DISK 
DRIVES,  KEYBOARDS, 
INTERFACE  CARDS, 
MODEMS,  LAPTOPS, 
CABLES.  CONNECTORS.  ■'•  .oi^-^- 

SOFTWARE.  PROGRAMMING  PRODUCTS, 
TEST  EQUIPMENT,  ICS  AND  MORE! 

Call  toll-free  and  request  our  latest  100 
page  full  color  catalog.  You'll  find  over 
SOOO  l*C'Compatible  products  plus  many 
useful  "Tech  Tips"  written  by  our 
.experienced  Technical  Support  staff. 


'  ETHERNET  CARDS 


•  100°.  NOVELL  COMPATIBLE 

•  FOR  THICK  OR  THIN  ETHERNET 

•  e  BIT  OR  16  BIT  VERSIONS 
DFINET-300  NE  1000  COMPATIBLE  $159.95 
DFINET-400  NE-2000  COMPATIBLE  $189.95 
BG58-6  6-FOOT  ASSEMBLED  COAX  CABLE  SS.95 
RG58-12  12  FOOT  ASSEMBLED  COAX  CABLE  S8.95 
RG58-100  100-FOOT  ASSEMBLED  CABLE  $29.95 

kBNC-TERM-50  501)  DUMMY  LOAD  TERMINATOR  S1.99 


'HARD  DRIVES 


ST-251-1 

ST-157A 

ST-277-1 

ST-1144A 

ST-1201A 

1654 

1664 

1568 


42  8  MB 
41.1  MB 
65  5  MB 
125  MB 
180  MB 
161  MB 
345  MB 
676  MB 


28MS 
28MS 
28MS 
19MS 
15MS 
16MS 
14MS 
t6MS 


S249.00 
S239.00 
$289.00 
$529  00 
$799,00 
$899  CO 
$1449  00 
$2195.00 


ASK  ABOUT  OVR  KIT  PRICES 

FLOPPY  DRIVES 

FDD-1.44X     1  44MB  3  5- FLOPPY  .  BLACK  $99.95 

FDD-1.44A    1  44Ma  3  5' FLOPPY  BEIGE  $99.95 

FD-55GFV     5  25-  TEAC  DOUBLE-SIDED  HD  1  2MB  $99.95 

FDD-1.2        5  25-  DOUBLE-SIDED  HD  15MB  $89.95 

FD-55B         5  25- TEAC  DOUBLE-SIDED  DD  360K  $89.95 

FOD-360       5  25-  DOUBLE  SIDED  DD  360K  $69.95 


Customer  Service  800-S38-S001 
Technical  Support  80O4S3a-S002 


Local/lnt'l  408-SS9-1200 
Fax  408-SS9-02S0 


TBMB:  MMmunocdgr  $10.00.  ForiNpping«lMfi(ttiginclu()a$5  00torgrourvlm)$7jOlarair  Ordeisover  1  lb  and  foreign  crdmiiiivwiuln  KiiWonal  shipping  chargM-Hx^^ 
lorMMnount  CA  iKktonls  mudlfKluda  w<<:al>la       tax.  Prices  subject  to  ctungewUhoul  notice  Weafonoi  responsMaforlypagtaphkalnnrs.  W*  i«miv«  lh«  ilghl »  Uniii  quariiiios  and  lo 
aufasUtute  manufacturer.  All  merchandise  subject  lo  prtof  sales,  A  tun  copy  ol  our  terms  is  avatebie  upon  request  ltemsplcturedrTi8yonlyberep«e««ntatjve.JDR.  the  JDR  logo.  JDRMicrodevioes.  and  the 
MCT  logo  are  re^stered  Irademarte  of  JDR  MICRODEVICES.  INC,  Modular  Circuit  Technology,  are  Irademarks  o(  JDR  MICRODEVICES.  INC.  Copynghl  1991  JDR  MICRODEVICES. 


CIRCLE  127  ON  READER  SFRVICE  CARD 
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ADD-ON^  Wf^ 


TO  ORDER  CALL  TOLL  FREE 

1-800-822-8088 
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■GIVE  US  THE  OPPORTUNITY  TO  BEAT  ANY  ADVERTISED  PRICE" 


★  SUPER  SPECIALS  ★ 

LOTUS  WORKS  f  49 

MS  WINDOWS  3.0  ^  85 

DR  DOS  5.0  .^129 


ACCOUNTING 

Accpac  Bedford  Accovniing  

ACCPK  BPI  G/A.  A/R,  A/P.  I/C  

Accpac  Easy  G/A,  Payroll  aa  „  

Accpac  Plus  G/L,  A/R.  A/P  .Payroll  m.  

Accpac  Plus  I/C.  0/E,  RJI  J/C  ea  

Accpac  Plus  Windowir>g  Mgr   

Businessworks  Buodia   

DAC  Easy  Accounting/Payroll  4.1  

DAC  Easy  Bonus  Pak  4  1   

DAC  Easy  Network   

MicroBtz  Retail  Store  Coritrollar  

One  Write  Plus  Accounting  Systafll 
Pacioli  2000  . 

Peachlfee  Complete  til  Accounting  

Peachtree  w/Data  Query  HI  

Prolilwise  Power  Pak  .  . 
ProiilwiseAcclg  (lO-Pak) 

TImesllps  III  

TImesllpa  LAN  

C.A.O. 

AutoCad  V  1 1   „  „  

Autoskelch  3.0  „    

DesignCAD  3D  .     

Design  CAD  4  2    „„ 

Dralix  CAD  Ultra  ..     

Generic  3D  Drafting     

Generic  CAOD  5  0    

Generic  CADO  Startaf  Kit  

MatlicadZS   „  

Maincad  Advanced  Malh  Pak  

Tgcbo  CAD  

COMMUNICATIONS 
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Brooklyn  Bridge  3.0  

Cartwn  Copy  Plus  

Close-up  Customer  

Close  Up  Support   

Co/Session  2-u$er  

Crosstalk  For  Windows .. 

Crosstalk  Mark  IV  

Lap  Link  III    

Mirror  III    

PC  Anywhere  Ml   

PC  Anywhere  tV  „  „ 

PC  Anywhere  tV  LAN  

Procom  Plus   , 

Smanerm  240   

Smanerm  320   ... 

Smarterm  400  


DATABASE 


Advanced  Ravalalion 

Alpha  IV   

AskSam  . 


Clipper  S.O ...................... 

Dataease  

Data  Flei  

Data  Fleii  (Mulliuswl .... 

Dataperfect   

dBase  111  Plus  

dBase  IV  11 


dBase  IV  Oevelop*t°«KN  1.1  

dBase  IV  LAN   

dBXL  Diamond   

Fo«Paae  Plus  21  LAN  

Foibase  Plus  2.1.S/U  runllnw...  

Foxbase2  1  -Single  User  

FoKhase  Plus  386  

Foxbase  Plus  LAN  Runtlnw   

FOK  Pro   

Fox  Pro  LAN    

Fox  Pro  Runtime  

Informix  4GL  Compiled .... 
Informix  4GL  Compllad  F 

Informix  SQL  

Informix  SQL  Runtime .. 

Oracle  Professional  

Paradox  3.5  

PC  File  5.0 .. 


PC  File  LAN  _  

PC  Focus  ™  

PFS  Proleaalonal  Flla    

Q  1  A  3  0    

Outcksilvar  Diamond  

R&R  Code  Generator   ..... 

R&R  Raponwriter(dBaBa)  

RBasa  for  DOS  3,1    

Reflex  2,0  

Ul  Programmar  2.1  

DESKTOP  PUBLISHING 

AdotM  Illustrator  Wlndovrt .. 

Express  Publisher  

First  Publisher  3.0  , 

Freedom  of  the  Press  ™ 

GEM  Desktop  Publlahsr  

Newsmaater  II  , 

Newsroom  Pro   

Pagemakar  4.0  

Publish  II  . 
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Publishers  Psintljnjsli  

Publishers  Power  PWWP  or  Word .. 

Publisher's  Type  Foundry  

Ventura  Gold  For  DOS  
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FINANCE 

Managing  Your  Monay     laa 

Marttat  Analyzer  nus ..   aaa 

Money  Counts  „     ■■ 

Money  Mattera     43 

Oulckan  4.0  „.  aa 

Turtoo  Tax  Pro  Sarias   aoa 


GRAPHICS 

Apptause  II   „  

Graph. In-The- Box  Executhra  .... 

Graphics  Link  Plus   

Harvard  Graphics  2  3   

Microgratx  Charisma  „  

Statgraphics  4  0   ..... 

Systat  w/Sygraph  5.0   


INTEGRATED 
EnaM  OA  

First  Choice     „  

Geoworks  Ensemble     

Lotus  Symphony  2.2    ............ 

Lotus  works     

Microsoft  Works   

Smartware  II   

MICE  I  SCANNERS 

DPI  Hand  Color  Scanner  iHS-aoOOl  

IMSI  Mouse  

Kensington  Expert  Mouse  PC  

Kraft  Trackball   

Logitech  Mouse  Man-Bus   

Logitech  Mouse  Man  Senal  

Logitech  Mouse  wfPainlshoiw  

Logitech  Mouse  (Serial)  /Wmdoaim  3-0  

Logitech  Scanman  256   

Logitech  Scanman  Plus  

Logitech  Trackman   

Microsoft  Mouse   

Microsoft  Mouse  w/Paintbrusfi  

Microsoft  Mouse  w/Windows  3.0  

PC  Mouse  il  w/Palnl   

PC  Trackball  iserlal) 

NETWORKING 

Desklink2.2  

Lantastic  Ethernet  Startar  

Lantastic  Slanet  Kit    

Microsoft  LAN  Mgr  Ssrvar  „.. 

Microsoft  SQL  Senrer  

Novell  Netware  2  2   5  user  

Novell  Netware  2  2  -  to  user   

Novell  Netware  2  2- 50usar   

Novell  Nelware2  2- too  user   

Novell  Netware  3  11  -  20uset   

Novell  Netware  3  1 1  -  10O  user  

Novell  Netware  3  1 1  -  250  user  


PAINTING 

Animator  

Amine   _  

Arts  A  Letters  Graphice  Editor  

Calendar  Creator  plus  

Corel  Draw  

Deluxe  Paint  tl  Enhancad .....  „..., 

Designer  3,0  „.„.....™_ 

Dr.  Halo  III   

Draw  Perfect   .„  ^....^.^ 

Flowcharting  III  

Formllller   „™  

Formtool  Gold   

Formworx  w/lltl  n'  fila   .  ....... 

GEM/3  Draw  Plus   

Grasp   „  

Gray  F/X   

IBM  Storyboard  LIva  „™.  

Lotus  FreelancePlus  .......„„.„. 

Org  Plus  Advanced  

PC  Globe   

PC  PalnlbruaH  IV  Plus   

PC  USA    

PariForm  „..„......™ 

Pizzaz  Ptua   ™.„.™™...„. 

Pnntmaalar  Ptua  

Pnntshop   „  

Sottlypa  ™  

Storybook  Live  

Xerox  Formbaaa    


PROGRAMMING 

APL  PlusfPC  

Borland  C  ♦  ■*    

Brief  Editor  

Brief  dBrlef  

Clarion  Peraonal  Davalopar  2J>  

Clarion  Professional  Davalopar  2.1  

k-EdIt    

Lattice  C  Compiler   

Microsoft  Basic  POS  7.1   

Microsoff  C  Compiler  6.0   

Microsoft  Cobol  ComplKr  

Microsoff  Fortran  5.0  

Microsoft  Mecro  AasamMar  5.1  

Matrix  Layout  

MicrosofI  Quick  C  

Microsoft  Quick  paacal  

Microsoft  Ouickbaalc  4.S .. 


MS  Quick  OAssamblar  

MS  Windows  DamoprnwM  KM  M   

Paradox  Engine  (for  C)   

Powerbaalc    . 

RM  C^bol  as    

Smalltalk  V  For  wmdom   

SPF/PC   

Turbo  Oabuggar  

Turbo  C  *  *  —  

Turbo  C  Tools  ...    

Turbo  Paacal  6.0    

Turbo  Paacal  Prol . ....  .. 

PROJECT  MANAGEMENT 

Harvard  Protect  Manager  3.0  

Ptolact  Scheduler  V  

Suparprolact  2.0  
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Timeline  4  0  

Timeline  4  0  LAN  Pak  

SPREADSHEETS 

Lotus  1-2  3  2  2   

Lotus  1-2-3  2  2  Senrer   . .. 

Lotus  1-2-3  3.1     

Lotus  1-2-3  3  1  Server  

LUCID  3D    

Microsoft  Excel   ,  

Microsoft  Mutliplan  

Qualtro      . 

Quattro  Pro    .  

Qualtro  Pro  LAN  Pa*  

R&R  Worksheet  Reportvrrilar  

Supercalc  v   

Twin  Advanced   

UTILITIES 

386  to  the-Mak  5  1   

AtMve  Disc  Plus  — 

Atlways  I  2   ...... 

Ami  Drag   „  

Aulomenu  

Battery  Watcli  20   

Catchword  

Check-It 


Concurrent  DOS  386 (lOu)  

Control  Room   „  

Copy  It  PC   

Copy  11  PC  Deluxe  Option  Board  

Corporate  Ladder  

Cruise  Control     

Dan  Bricklins  Demo  It   

Dan  Brickllne  Pege  Garden  

Desqview   ™  

Oesqview  386    

Direct  Access  5.0  ~    

Direct  Net    

Disk  Manager    ...  

Disk  Optimlier   

Disk  Technician  Advanced  .....  

Diskette  Manager  III   ... 

D  R  DOS  5  0   „   

FAST  I     

Fastback  Plus    .... 

Fastpak  Mail  

Fastrax   ™  

Flight  Simulator  4.0   

Geoworks  Ensambia  ...    

Go-Script  3  0   ™  

Go-Script  Plus  3.0  

HDC  Windows  Ejipraas  

Headroom  

Hijaak   „..™....„..  .  

Hyperpad   

Impress   .„    

infoSelect  —    

Instant  Recall    .  

KoPIIOt    .   

Label  Pro   

Labels  Untimitad  

Lotus  Agenda     

Lotus  Magellan  2.0...   

Mace  1990   _    

Mace  Utilities  5  0    

Mace  Vaccina  

Mavis  Beacon  Teaches  Typing   

Memory  Mate   

Menuworks   

Microsoft  DOS  3  3  w/GWBasIc  

Microsoft  DOS  4  01  w/GW8aaic  

Microsoft  Learning  DOS  

Microsoft  Windows  30  

Netfoom    

Netroom  (4  user)  ..^  

Net  room  (10  user)  

Norton  Advanced  Ullllllas  5.0  

Norton  Anti  Virus    

Norton  Backup   

Norton  Commander  3.0    

Norton  Editor   

Optune   ....„........™..  

OS/2  Extended  ~  „  .....  .  

OS/2  Standard  

Pectflc  Page    .  

Pathmlnder  4  11   

Pathmindor  Ptua   

PC  Tools  Deluxe  6i)   

PC  MOS  386    

PC  MOS  386  I5-US9I)    

Pop-Drop  Plus   

Power  Panel    

Print-Q  5.0    

Print  Q  LAN   

Prokey  Plua   

QDos  iii'!!izrz.'izi!r-~!"!i™z;!ni"Z" 

QEMM      

ORAM    

Reedriohl  

SIdakIck  2.0  


383 
3T3 


328 
483 
38B 
888 

83 
■ST 

119 

as 

303 
188 
108 
89 
B9 


72 
87 
■  IB 
109 
S9 
42 
29 
139 
79 

■aa 

Ta 
as 

107 

ss 

33 
178 
38 
88 

laa 

37 
148 
38 

38 
38 

38 
188 
S8 
107 
48 
4S 
38 
128 
87 

48 

as 

87 

TS 
88 

aa 

88 
48 
48 
38 
48 
■88 
8T 

■  ■ 

■  8 
88 
38 
38 
28 

aa 

T8 
33 
88 
43 
88 
183 
10T 

aa 

82 

aa 

88 
48 
•48 

STS 
448 
4T 
88 
82 
138 
4T8 

■  ■ 
48 
32 

aaa 

as 

88 
48 

sa 

48 
348 
38 


Sideways  3.3  

Software  Bridge  

Software  Carousal  

Spinhle  II  

SQZPtus  

Slacker   

Stacker  wfboard  

Super  PC-Kwik 
Super  PC-Kwik/Powsr  Pak 

Switch-tt   

Turbo  EMS  .  _ 

Typing  Tutor  IV -fr  _. 

Ullrascript  PC 
Ultraschpl  PC 

VGA  Dimmer   

Wltlmaker  

Wonder  Plus 

Word  for  Word  Profeaalofial 

xtree  Net  Adv 
XIree  Gold 


Actor  

Adobe  Illustrator  Wlndovrs.. 

Adobe  Type  Manager  

Adobe  Type  Mgr.  Plus  Pak ... 
Becker  Tools  For  Windows  . 

Corel  Draw   

Crosstalk  for  Windows 

Crystal  Accounting  

Designer  3.0   

Desktop  Set  

DraFIx  CAD  For  VtnndDWS ...... 

DynaComm  

Form  Publisher .... 
HDC  First  Apps 
Hic  Icon  Design«r 

HDC  Windows  Expraaa  

Microsoft  Office  For  windows  

MS  Excel  3,0   

MS  Project  For  Windowa  

MS  Windows  3.0   

MS  Windows  Oevetopmant  Kit  3.0. 

New  Wave  

Objectvision  For  Windowa  

OmniPage  Professional   

Packrat  5.0  

Pagemakar  4.0  

Perform  Pro  „. 

Powerpoint  tor  Windowa  3.0  

Publishers  Power  Pak  tor  ttflndoim 

Soft  Type  

SOL  Windows   

Superbaaa  IV  Windows   

Thinx    

Toolbook 


Turbo  Paacal  For  Windows  . 

Ventura  OoM  For  Windows   

Wing  Z   

Wordscan   .   

Wordscan  Plua    

WORDPROCESSING 

Ami  Profaaslonal  

Grammalik  For  Windowa  

Grammallk  IV   

Qrammatik  tV  LAN  (9u)   

IBM  Dlsplaywrlte  V  

Letterpertact  

Microsoft  Word  5.5  _  

Microsoft  Word  ForV 

Muitimste  4  0   

Personal  Law  Firm  

PFS  Professional  Write .. 

Rightwriler  4  0  

WordPerfect  5.1   

WordPerfect  Office  PC .. 


WordPerfect  Office PC(1'5«)  

Wotdperlect  Olflca  PC  (1-awl  

Wordstar  6.0   

Xywrllelll  -f  

Zylndex  Plus  

Zyindex  Professional  3.0  


XENIX /UNIX 

Informix  4QL-Xenix  386   

informix  4GL-Xenix  386  Runtime  

Lotus  1  2-3  for  Unix  V   

MS  Word  5  0  for  Xenix  

RM  Cobol  85  for  Unix  386  

SCO  Foxbase  *  386  Run.-Xaflix  

SCO  Foxbase  3a6-Xenii   

SCO  Lynx  386  Xenix   ... 

SCO  Manager  3a6-Xeni«   

SCO  MuMiview  386  Xenix   

SCO  Professional  386-XeniK  

SCO  Unix  386  Development  Systam .... 

SCO  Unix  386  Operating  System  

SC0VP/iX(3<-  user!   

SCO  Xenix  386/AT  Operating  Systafll . 

WordPerfect  lor  SCO  Xenix   

WordPerfect  for  SCO  Xenix  (1-tOu)  

WordPerfect  tor  SCO  Xenix  (l-5u)  


T88 

878 

87 
118 
S8 
3S8 
119 
3S9 
449 
9S 
399 
2S9 
142 
48 
38 
48 

sae 

287 
438 

89 
309 
119 

39 
878 
■  84 
478 
2B8 

aea 

B9 
109 
899 

43S 
328 

STB 

16S 
818 
309 
399 
898 


■  87 
87 
87 

128 
848 
128 

ao7 

288 

228 
SS 

IBS 
SO 

■  SB 
88 

aaa 
aaa 

aaa 

■08 
488 
■OS 


1888 
878 
488 

S88 

1T88 

aaa 

•48 
44* 

4a* 

888 

■as 

■  T8 
•88 

■4a 
■oa 
«•• 

TT* 
488 


TO  ORDER  BY  FAX: 

215-639-7234 

For  Products  not  Listed  call: 

215-639-7110 

Please  send  ati  correspondence  to 
f^^fi  Software  Add-Ons 

l^^^m       Two  Greenwood  Square 
^^1^^^      3331  Street  Rd  .  Suite  »155 
Bensaiem.  PA  19020 

Priceft  tdtns,  s^d  a*«iiai>i'<ly  iuC|«cl  to  cri»ng«  wiinou!  ncHtcc 


PoMcIm:  I  

'  •  We  Kcepi  VISA,  Misiercaffl  *         OUR  mou=  > 
D'SCOwr  -  No  SvrchS'O*  9  00  1 0  M  t 

2  -  1)  -  Sfiw>fl  -      <ten)  -  $6  •  0  00  4  S,!  t 

-  »ny  2il»»ns  -  $7 

-  3  Of  more  aaa  2'  v        "      '  ' 

.-I  NEXT  D*V  DELIVERY  AVAILABLE  UPON  flEQUES" 

3  -  COO  Charge  o'  15  pet  o^de' 

4  -    PuChase  Orflers  must  be  •pD'OveO 

5  -  iniemaiionai  Orders  welcome  leicect  Canada) 
6-   DEALERS  iVARtNQOIRlES  WELCOME 

7  -  Reiutns  are  sutieci  to  approval  ■  10'  i  restociung  fee 


CnCLE  373  ON  READER  S8m:E  CARD 


mm 


800-558-0003  800-558-0003 


Panasonic. 

KX^1123  t2» 

KJtFIIM  «« 

KX-f  1124  ..tM8 

KX-P4420  «M9 

CALL  FOR  THESE 
NEW  KX-P  MOOaSI 
•11Z4l>18S4>44Sa> 


PRINTERS 


#CITIZEN- 

jooex  ....tn» 

ent  140   KM 

8tX14eWM>-24pki...tSM 

cetor  iai-2oa«sx  mo  ...  tM 
SEIKO 

SnMrt  Labri-LM  Me*  ..tl« 

BOARDS 


NX-10O1  Mnmml 
NX-tOMRiMow  ....tias 

HXJ«0._  ....K7» 

NX24»Mii»ei»....tIM 

KOOM 
Otocnix  190  «  Pv.  .-..»» 
Otconli  Colors  W» 


VW«o7  VtflaVQA  $139 

V1d»o7VQA18-25«K  $109 

Vldto  7  10241  -  256K/512K....$150/169 
Vl<lw7  VRAM  ll-1M(g/512K.$429/32B 

Vld«o7  8PEA12«0  CALL 

ATI  VGAWoo(l«.25«X  $199 


MODEMS  •  MODEMS 


Cardinal  2400  Extwnal  $95 

Cardinal  2400  ExtMnal  w/MNP5....$14S 

Cardinal  2400  kiftny*  $71 

Cardinal  2400  Intomd  w/MNPS  ....$11B 

Cardinal  9850  V.32  IntWTMl  $469 

Supra  2400  Extarral  $95 

Supra  2400  Exttmd  w/  MNPS  $14S 

Supra  2400  *  u  wMTS  V42  BW  .$ieS 

Supra  2400  Intotnal  $05 

Supra  2400  InMmal  w/MNPS  $105 

Supra  2400  Int  w/MNPS  V.42  BIS  $135 

Zoom  2400  Exttftwl  $79 

Zoom  2400  E)(1  &  SwK)  Fax  9600 ....  $99 

Zoom  2400  Intamal  $69 

Zoom  2400  Int  &  Stnd  Fax  9600  ....$89 
Zoom  2400  Int.  w/  Sond/Rooalva  ..$125 
Zoom  2400  Ext.  w/S«nd/Ree»tv«  $135 
Zoom  2400  V.42  BIS  External  $155 


Colorado  Memor 


DJ10-12(JMB  $239 
Adaplon:  M10  M  tW  •  KE10  Em  t1 19 

OJ1O-250MB  »306 

Mipton  FC10  Inl  SM  •  CM20  ExL  C/UXI 


MICE/TRACKBALLS  & 
HAND  SCANNERS 


MMtanx 

FOHDOB 

MviHoneotpVtalOCR/KPriM*  tig« 

Man  1 0B/400  dpVea  OCR/PC  Mat «  SIM 
FOPWHOOWB 

Mar>t0(Mao#niivCi>f«alwOCII  S299 

Man  \aSI*a>^inmit<MPtntmOai  $259 


MtSarfalMouaa-hardoaraanly  t«a 

MS  8«r1al/Bu*  Mouae  *  Paint  S99 

M«*«la(««aMe«at*«ni3  0  $145 

Mt  BalpoM  Moim  $1 22 

LOorrtcH 

Dana  laiW  «Mi  Pa4  429 

♦  PC   $168 

Modal  2S(  (gray  acale)  $2^ 

RH  Rerlal/Bu.  400OPI  ttifTt 
Mcuaeman  SerVI  w/ Window  400  DPI ,  .  $129 

Trackman  6«rt«lBu«  $75/81 

ZNIXSupcf  Mouaa2w/Wlndom30  „  SK 


nieCompIele  I^C  i 


Halt  Page  Scanrer  2S<  gray  acah  $206 

Afwwring  Marttlna   ....$220 

Cotnmunte^or   . $396 

Ml  Paga  $oannar  2M  gray  aealt  tt29 

Fiai  Paga  4B00  Fax  Bundia  m» 

F<inP«aw/«M0Fa>aun4la  M79 

FWM  toaMiar  2H  gray  aeda  (910 


Math  Coprocessors 


INIEl 

9087  2  119 

eo3«7sx-i«  2m 

8038  7  8X-20  .  31S 
e0387-ie  329 

CYRIX 

UBST  

ai8a7sx-ie 

«)8«78X-» 

noa7-ie .... 
aatM7-ao .... 

83097  25 
8308733 


287XLNEW  ...1«e 
80387  20  369 
80387.25  469 
MSS7-33  579 


ATIVGAWond»r»512K  $229 

ATI  VGA  Baalo  $80 

Paradlu  Bailc  VQA/VQA4  $109/129 

ParadiM  10241 -512K  $229 

Intal  SaHaFAXIIon  $399 

Fracom  Fax  $149 

iMTo  Ti»  HaxTimmir!!'.  

jpcimti  sags 


386SX  20MHz 

Syttams  liclude: 

•  44MI  arlSMn  RK  Hani  DO 

•  im  ar  IM  MM  Exp.  la  laMI 

•  IWCaelM  Exp.to32K 

•  1.t9iZr«1.44  3.rFIK) 
•EVM1K4X7M 

•  SIZK  VMaoMamonf 

•  Lotus  Wofto  •  1  Yssr  On-sitsl 


— eHIN6N 

CD  ROM  PACKAGES 
Ext  a  laL  AvallaUal 
!  Includes  Soflware  Tooiwoito 
CD-ROM  Soflware 

CALL  TODAY! 


$1399* 


$1699* 


•txmowtao. 

»CTI  2,0  


aT»»a« 


..sr»5 
...HUB 
 sow 

..a:.« 


•ma  DB.IVCTT  k  In  mSfwai  4a  riahf  | 


Mttogi^liai  Chaitaia  2.0 .. 
Mcregr^hai  Dnigim  302  • 

Mkramrl*  Dnw  .  1 1   

Hkngt^MiX^  

MhOf  R  W  O  


.in.n 
-44a.« 


.i4a.K 

.1»K 

..aiK 


SaikUpaiMaaaiin.. 


Taakt.O- 
BaiMC»  


rCiaak>naa4fl . 
CaraaaC«fyPlaaiJ2 — 
CnarOaaHi  

CM  113.0- 


 6I»« 

 121.95 

 M7.« 

 J0H6 

 1«95 

 274  96 

 is.9a 

 7096 

 97.96 

 2196 

 75.96 

 J15  96 


CanarOai^aa  

CkikiPHiaa.l)a«.V(i). 

Chrtg*PlaO«LVI.1  

C^9.0  

CaMimPM). 


 111.96 

 S1.96 

 719S 

 ei.96 

_.  44.96 


MaMy  Malm  2.0  

UaiaFaM<V2.0  

UOVV  MR  EflQbll 

uaoosvij  

MS  DOS  4  01   

Ui  imk  On  Sya.  7.1  .. 

US  C  Caairto  60  

MSCa6olCaaia.S.O  

US  EfaHMuMlit  Pdi 

M8IMI30.  

USF9|Maaaahk»40... 
liaianlagPCDOS..-. 

MS  Maoa  AM«a6lar .  

MS  Mia^  4.2 .. 


 7J.96 

 61.96 

 54.96 

 5»96 

 114  96 

 114.96 

 574.96 

 2196 

 W9.96 

 M96 

 M.96 

 97.96 


MSOatalarWMan. 
MS  rmcM  Ctmf  4.0 .. 
MSPOMtFtMIO- 
MSPn|Kt40. 


.415.96 
....9196 

CafylhaO-..'.   !»96 

CaialDia»t.OlacWMa«a<   M5.95 

CmaMMIC4V2.0  116  96 

CiyiHAacaaattig   ..156.96 

4SJiaEIV1.1   475,96 

Oac  *nan  PKk4.l   124  95 

l>acEaw«s)a|4.1  1096 

DaeEaiyP^4l   .54.96 


'S*  HS0ak«Sa*4 


0«fMlafWk«aaiaU> 


DaalgaCMI20  4J- 


.2».«5 

_.aa96 

.141.95 


■  Cat  1031  ias.96 

■Tim  9196 


Daaq¥m>VIJ 


DawkwlSSiMI 
Dhci«aaaaa5.0 


OnSaCMuanaj) 
IMhCAOkrWk* 


FaiMfla  _    

 ...aOB.flB 

-  ■  ~  '    ODOK 

F«%TraaUllw. 

_.  ..41.96 

FaMiacttlO.  

  JCMJL 

FaMPaaiM  

  .44.96 

RMaaV].! 

.      _  t7.«» 

RmCIMka]           .  .. 

.._  IS.96 

.124  95 
.624.95 
.161.95 
.314  05 
.314  96 

MSPnlKtto'WManli)-  414  96 

;4,5   6196 

HS0BfetC2J  61.95 

M80alctCXMclto!J  114.95 

MSOakkPiacal  -   6196 

USWManlO-  .._   H96 


SHIPPING 
CHARGES 

Order  1  or  1,000 
software  titles  & 
shipping  intlie 
contiguous  48 
states  is  only- 


FanaTaalQaMl.0  


..116.96 
„  54.96 
...1096 


$4 


PER 
ORDER! 


MS  WMotn  PiodaOMy  Pat  4195 

USMiDv)TmI3.0>  114.9$ 

MS  Wort  5,5   I0M6 


USWsrtlarWti 

MSWattaiO  

NaMTMDM   

lll»Mai640faai^Ua<r. 

UMt- 

1.0  „ 

I.I  


-301.96 
.IM.96 


)ia<mit«iitv;o . 

NatlaalXNIbaS.O. 
NaMil'll  


1.0„ 


_0t96 
_M96 

..5096 
-279.95 
-63.96 
.9495 
-94.96 
-96  96 


1.1  5595 

r5.0  4a96 

IV1.0*   .  5096 

UMtlMaaa  ■  10   66.96 

liaafC*(aiall.4  6695 


laOHMacllJ)  

laMMiVBtanW.- 

MaaaUaMa5J)  

HacaUsaaMiaso- 


Hwakg  Vaaf  Maaay  7.0 - 

IMC»Vt.5  


.126  96 

 c«a 

..-61.96 

 8695 

- 129  96 
-296.96 
 24.96 


  ...113  95 

 _  20995 

OblK)  VWon  VI  .0  (Spadal  PikaQ  91 95 

OaM«l«i36eV30  44996 

Oaa  Wrb  tad  6ya.  2.06  171.95 

Ortmt.-   44.95 

Oil  Pin  iUvaicaa  6096 

PkMIODO   3095 

Part  M  (aatd  •*)  VI 0  2J5.95 

Pvadail,!  494.96 

PCIIay'riHnl   61.96 

PC/lay<rtin4  101.96 

PCI*  5.0  61.96 

PCOkta4.0.._    »9S 

PC  Maltnnk  IV.  106  96 

PCTaokOalmtiO  6696 

PCUM2.0  .. —   J&96 


Altima  NSX 

386SX  NOTEBOOK 

$2499* 


POOWIM    

PMcliaat  ni  CamfMt  

PMChan  61  -POO  11  

Phc«h  tdgt  1,0  .  ™. 

P«lona7.l  

Ptffwfn  Pn  •  .— .„ 

PtnoMt  law  Fkai  „..  _ 

Pmonal  lawytt   

PIcairi  P»»l»l»i  Rl»  li  

m  III  CIMa  •/Pradlgy  1.1  . 

PtSlilPa>ail»l3J   

PfS0flka<i»rW.1  _ 

PrePl*l6lV2.01  

PrSPiaPkaVLOt    

Pf8PreWi««2i  

PfS  WMd»  tVatI*  

Ptaaj  P1a<  2  0  

PafDrapPlaal.O  

Po«m  Bnfc    

Pow»f  Mtnu  ™.-~™.„ 

PIIMCKIM23  

PMStap  (Mo) 
PrtntShep  nnw) 


,..5495 
- 143  95 
-211  96 

...63  95 
63  95 
_2»<»5 

 54  » 

,.-33  95 


 3;V8S 

——lOPK 

 6*95 

 239  95 

__I7995 

 63  «5 

 151  96 

 1H95 

 65  95 

  55  95 

 71  95 

 57  95 

  9995 


  36  95 

 30  95 

iBviJO  „.    65  95 

P™<)»»  51»»r  Kit    26  95 

ProftMkifal  Wrtt  PIM  lof  Wh  1.0  •  164  95 

PltMira  VI  2«/Pf^Mtaa  -133  95 

PvVMart  PMMtimh  2.0   ,26?  95 

a  a  >  lkl»o>Na|  2V  95 

0»«V3    2IS95 

0  00*111   -   46  95 

Otmiii  316  5  0  6195 

OtminSO«0   6195 

OIUU     4995 

Oi>«»oPio3  0  315  95 

OlikkScMlAIHBVl.l  6195 

0«tl»i4  0   3?  95 

a:  ««5t  loi  DOS  3.0  467  95 

a:e»S{  PiiwaalVI  O  99  95 

mafllljlil   29<  95 

RiatV  «<•  '  Fbl   6995 

Rimoll  IIHoriSCai  IM95 

RnamM    25  95 

n^WiliT40  54  96 

SUiwar<  3  3      S«  95 

Smartoom  EjvcaSw  71  95 

SmiMiII   429  95 

Sua  Ir»«l02  112  95 

SflBwitHI   62  95 


SBttgnfMoSOa  

Siip>it>n<2VI2-  ,  

Sup<itiM«  4  kt  VHMrn  12  • 
SuptiDnt  4  15  aiarlMEat)  . 
SuptfCak  5   -   


 575  95 

 209  95 

 409  95 

 599  95 

 91  95 


Swldin,..   55  95 

liil  Pill  ki  Wlaama  •  1 14  95 

rinMlM4  0   441  95 

Toolbook   26195 

TooitnrkioaicaMaaagHaailiataa  45  95 

1o»  Pitelty  .    6195 

t«»oeaakl  t  96  95 


ria5cD<taa.Taal<.0. 
TvtoDIS  . 


a  6.0. 


TataPaKalPraOO  

TwbaPiKalkiWkilcn' 
Iar6oIuP<iioiaM040.. 
1«6o  tlx  w/Qvkiuii  60  — 

liyktg  ttfar  ^  „-  

UlnsMoa  lof  La^by  

Uln  Vkka  lo^oaaM  2i) - 
Vkwtnk  ,   


«  PC  1.1    -  . 


ki  I.I  

WmM  SkfW  IjO  — . 

WlK  WM  (HMI  VM - 

VM  Makat  4,0    

WlnCeniwcl   .  ™ 

Wlrf«    

Wing:  tot  Win*     

WlfiSkaOkrMMm*   

Wort  PfilKl  5  1  -   

Wort  PiilKt  Ollfct  CoaMcana  . 
Wort  PvriKi  LiKiiavt 

Wort  PtrtKI  Rhyaw  

Wort  Wr««»  PC   


WPfrlKtOtnc*PC1.0  

WoMng  Hov   _...._. 

Xh«0«M2,0  

XY*l»J.  -  

TawXky  


—  107  95 

 50  96 

-....93  96 
_.  19196 
-.160  96 

 43  96 

 67  96 

 2995 

 45  96 

 72  96 

_,_,1I95 

 73  96 

„  134  96 

 34  96 

.ler  96 

 35  96 

 61  95 

  43  95 

 309  96 

 7495 

.„  23995 

 264  95 

 119  95 

 53  95 

_  36  95 

 6595 

 61  96 

 66  95 

 20(95 

 114  95 


MONITORS 

MAQNAVOX  7CM320  $329 

78DP  800  X  600  VGA-WMa  tuppllat  latt 


Gold  Kar  1420-  14' EGA 

Golil  star  142S»  -  V0»  640x600 
Gold  Star  14Sa«  -  .31DP  SOOaSOO 
Gold  Mar  14«0  - 14'  SVGA  .2aOP 
Magnavox  7BM740  VGA  Monoehroma 
Magnavoi  CMg032  .41DPVGA640>4U 
PaiMaonlcUSI  280P  1024.76S 
Packard  Wl  85106-v'  ,2»P  1024  <  7«$ 
Packard  BHI  5529  .31DP  640  1  4$0 
Packard  Bill  6506  4 10P  VGA  640x460 
Packard  Ml  6561  jSlOP  VQA*40»4W.. 
Emeraon  141S  a4VeA.41DPMO>4IO .. 
Scott  aM2S20  •  14'  muMaon  .310P  


3275 
127S 
3309 
3339 
3129 
S2S9 
3399 
3329 
$279 
3219 
t20« 
$239 
3299 


Seagate 


l.r  Half  Hal|M  Drift* 

rr-i24iMm      2i.4Me  4om8  rw 

ST-liS-llffM  214MB  2t«r<S  $206 

«T-125AI0E  21SMB  2aM8  3190 

«T-1)8-1Mm  321MB  28M8  3219 

ST-138AIDE  32MB1  23Mi  3199 

«M38R-im.L  32  7MB  2eMB  $209 

BM67R-im.L  491MB  2SMi  $229 

8T-1S7AIIX  44.7MB  2«Ma  $199 

8T-1S1ll«FM  42  5MB  24MB  $30S 

8T-1144AIOE  124MB  19Mt  $429 

8T-1102AIDE  S9W  19Ma  $325 

S.2rHalfHalgM0rim 

eT-22SMm  214MB  6GM8  $179 

«T-22SRm.L  21.2MB  TOMB  $180 

«T-2MRm.L  32  7Me  «SM8  $1N 

ST-250RRI.L  42.3MB  70M8  $198 

8T-2S1-1Mm  42  IMS  2«MB  $229 

8T-277R-1RLL  SBMK  2SM8  $249 

IZTFullHtlgMDrtra 

8T.40««lkFM  60  2MB  26M8  $500 
•T-4144RRU.       12Z7MB  2SM8  $5«9 

Swill  Family  S.S*  Full  HalfM  Drivta 

BT-1100MFM       8tMB      1SM8  $S89 

8M111EEI0I      9««C      1SM8  $BS« 

SMtSORU.        133MB    1SM8  $S80 

8M162ADE       1436M    ISMI  $67« 

8T-1201ADE       177MB    ISM)  $839 

8T-1201EE$OI      ITTWB    1SMB  $799 

tT-1239*eE  21  IMS  ISM*  ***9 
NIrtd  SoluUana-OriTC  *  MX  Controllar 
Prtlannattad  •  Raadf  ta  Oel 

«T-225RP           20MB      WJRIL  rOO 

BT-238RP          30MB     mmiL  $225 

*T-250nP           40MB      mimx  $229 

*T-I3«RP           306«      W/RIL  $249 

ST-ISTRP  49MB  wmiL  $288 
On*  Ineh  Drina  •  NEWI 

BT-325X-XT  21M  28M*  $196 
*T0-361An(-AT/Xr  42M      28M*  $229 

QUANTUM  DRIVES  i-rNMOai. 

P0LPBS2AT  52MB  17MS  $2t9 
P0lP«t05AT       106MB    I7M(  $449 

CONTROLLERS 

*T07D€C«li(niaar  Hard  CMw  Only  $25 

•TO*  D€  CoMnlarHO  *  Hom  *46 

•TDMMRMSBRCcnMir  $45 

miRRUSBIConlrotBr  $45 

miMMnyi1*B«Co«Mar   $69 

BTMR  RIL 1*  BK  CoMrelar   $49 

•T22M  MRM  I*  B«  Coatrem  CeMrol ..  $66 
•T22RRU.1*B«Cailram)C<)n(nil  $69 

HARD  CARDS 

30  Msg -28  ms  $269 

50  Meg-28MS  $289 


Plus  Development 


Hardcard  II  XL  50  S36<? 

Hardcard  II  XL  105  S639 


TOSHIBA 


FLOPPY  DRIVES 

5.25' 360KB  PC/XT  $SS 

5.25' 1.22MB  PC/ AT  $6S 

3.5"  720KB  PC/XT  $5S 

3,5'  1.44MB  PC/AT  S67 

B5 


1 


P.O.  Bex  17882 
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CIRCLE  300  ON  READER  SERVICE  CARD 


If  You're  Not  Buying  From 
Bulldog  —  You're  Barking 
Up  The  Wrong  Tree! 


FTWARE 


3 


m/^^pOG  SYSTEMS 


849 


1169 


286  12  MH.' 

1  mg  Kdiii.  1  ^  tloppy.  du)  SS 
386  SX  16  MHZ 

1  m<j  Ram,  1  2,  VGA  cwj, 

dos401   

386  2S  MHZ 

1  my  Rjim.  1  2  (loppy  

386  25  CACHE 

4  mg  Ram.  1  2  floppy   1525 

:186  3;!  CACHE 

4  mg  Ram  1  2  floppy   1975 

486  25  CACHE 

4  mg  Ram,  1  2  flopi^  3199 
FREE  shipping  on  all  BULLOOO  systems  prepaid 
.■  ■■I.   ,  r,r  I  .  ,  i-    M  (  >i  !  •  H,ir,l  Wir..^' 


449/605 
955/1069 


2039/1359 
1020/655 


319/449 


LEADING  EDGE  ^ 
SYSTEMS  M 


IJJ.SX  -  SOJtiobX,  It)  MHZ.  I  mg  Ram. 
1  2.  52  mg  hard  dhvc.  VGA  video 
controller 

D2/LPS  -  80286  12  MHZ.  1  mg  Ram, 
1  44,  40  mg  hard  dnve.  VGA  on 


1349 


286  12      1  nwg,  3V2'  1  44.  5'/.'  1  2, 

40  mg  hard  dnve.  VGA  card.  do4 
;««)  SX      1  meg.  3'/2*  1  44.  b'M'  12. 

80  mg  hard  drtvv.  VGA  card.  dos. 

bundled  w  l»tu>  Works.  Publ.sl.  Il' 

and  System  Utilities 


Uading  Edge  Dl.T  386  Plus  -  80386SX  -16  MHZ 
2  mg  Ram,  1  44.  40  mg  hard  dnve. 

Supertwtsi  LCD  caeen    1995 

Panasonic  CF170  No«bo<*   1389 

Panasonic  CF270  Notebook   1869 

Atari  Rxtfolio  Palmtop  249 
C.r//  for  Prfcing  on  Tishihti  /.apftips' 


EPSON 

l.X  8111  S173 

EX  850  1050    289/399 

IjQ  '>lll  KWI    259/435 

IjQ  1010/1050    369/569 

LQ  2550    849 

EPL  7000    799 

IjQ  860    549 

Epson  E.S300C  Color  Scanner 

w /ES3<X)  Dos  Interlace   1450 

I  ICONIX 

Diconix  150t   345 

slIKO 

Smart  Label   189 

OKIDATA 

172   199 

182  Turbo       ....... :  229 

320/321    319/449 

.380    285 

.390  PIU5/391  Plus   

393  Plus/393  Cobr  Plus 

OKI  I.ASER 

840/820   

800/400   

TOSHIBA 

Express  420/440   

NEC 

P3200/P3300    295/419 

P9300   %9 

20(X)  XE   249 

n2(K)  63(XI    479/639 

Silent  Writer  l|.90   1659 

PAN/\SONIC 

1124/1180     . .  :   279/149 

1191   229 

1624/1695    359/389 

4420    779 

44501/4455    1199/1999 

HEWLETT  PACKARD 

User  SerKw  111   1599 

Laser  111  D    2599 

IJ1S.-I  II  P   899 

Desk  Jet  5U)   525 

LASER  ACCESSORIES 

PacilK  Data  1  mb/2mb  109/149 

Pacifk:  Data  25  N  I    259 

Pacific  Bar  Code   315 

Pacific  Outlines   189 

Pacific  Page  PE   339 

Plotter  in  a  Cartrklgc  229 

Headlines  in  a  Cartridge    199 

Pacific  Print   219 

Pacific  Connect  256K   249 

Compk*t«  Rjiit  Lbrary  249 

Super  Set  Plus  425    265 

CANON 

LB  P4   955 

LBI'  H  III   1799 

BJ  lOE   339 


Boca  BasK  VGA  ^(>'t 
Boca  Super  VGA  13b 

DEI  Monu'CoUjr    39 

Everex  Micro  EnhaiKer   59 

Evetex  Viewpo.nl  VGA  256/512   142/179 

Genoa  Super  Hi  Res    145 

Genoa  6:«K)  Cn'noa  64(X)    199/239 

Hercules  Ciraphics  Card   »   179 

Hercules  InColor        .  .  .,  145 

Hercules  VGA   119 

Orchid  Pro  Des«ncr/e  189 

Orchid  Pro  Desxjner  11  W/512K  279 

Paradise  VGA  Hus   135 

Paradise  VGA  llus  16  169 

Paradise-  1024  W/512K  229 

Vega  VGA    139 

V  Ram  II  W/512K   349 

Video  7  VGA  10241  2S6K/512K  169/219 

ATI  VGA  W/256K  512K    209/259 

NI  C  Graphics  Enqirie  256K   899 

Cardinal  VGA  100  21X)    79/89 

Cardinal  VGA  :MKI/400    99 

Cardinal  VGA  fifXI  6<X)   125/129 

r.ii.liii.il  V(,A  7(KI  u.  !-,i2K  1.39 


Everex  Excel  60E 

Everex  60  mb  int  ,^ext  Teac 

Everex  W  mb  ml  .'ext  Wangtech 

Archive  40  mb  ml  /exi 

Archives  FT  60  inl  or  ext  w/card 

COLORAIW  Ml  MiHY  sNNIfMS 


Call  tilt  till-  fv'Nf  pru'iiii]  on  ^  i,iout  inluxirkiitif  nei-ds' 
Advanced  Netware  '  1959 
ARC  Net  PC  i:«l  i:«IE  99  129 

ARC  Net  /ttive  Hub  Passive  Hub  289,  79 

ARC  Net  PC  5(K)ES  MXIWS   305/  235 

LanlaslK  2mb  Starter  Kit  Adapter  349/145 
UntaslH  lOmb  Ethernet  Starter  Kit/Adapler  519/249 
Uvel  1/ Level  II  ,  439/1059 

NEKXXI,  NE2000    155/189 

SET    2879 

Western  Digital  Ethernet  Plus   179 

Gateway,  3  Com.  Tti"m.i-  Cnnrad  and 

Western  Digilal  Call  for  Price' 


Aldus  PageMaker  W 

Carbon  Copy   .  lUI 

Clarion  ProI>evek)pcr   449 

Clipper  5  0  4'W 

Corel  Drawr  :i85i 

Dbase  IV  489 

Enable  O/A  415 

Finesse  V3.1    Ill) 

Foxbase   1% 

Freelance  Plus   32ri 

Fiaiiiework  III   455 

Han,ard  Graphics   2'W 

IBM  DisplayWnle  V    229 

lilus  2  01/2  2/31    299/345/399 

Urfus  Symphony  48*) 

Manager's  Organizer   149 

Mkrosofi  Word  219 

Microsoft  Word  lor  WkldaiM  319 

MkTosoft  Excel   299 

Multimaie  4  0    249 

ftachtree  III  Complete   1,39 

Paradox  V3  5    489 

Procom  Plus   64 

Q  &  A  225 

Qualio  Pro  315 

Rbase  V3  I   485 

Super  Calc  V   ;  299 

Ventura  Desktop  PuM   52*) 

Word  IVriect  51    249 

WoniStar  5  5/60   179/199 

WordStar  2000  +   279 

WordStar  Legacy   249 

WordStar  Laptop   149 

IVachlree  DoubW  Bonus  219 

Microsoft  Wliidosvs  3  0   IIW 

olher  software  available  and  all  the  prxes  ate  bvie  stre' 


286  6  Pack  w/OK/w/lmb  105/169 

6  Pack  Plus  W/384K   145 

AST  5251  11  Enhanced  499 

/VST  Rampage  286    319 

Everex  Mini  Magic  w/o  K   75 

Intel  Above  Board  W/512K   345 

Intel  Above  Board  PS  w/512K  375 

Intel  Inboard  386  w/adapter   985 

Intel  Inboard  .386  for  PC  w/1  mb  510 

Intel  Above  Board  II  Plus   29<) 

Intel  Above  Board  +8  w/2mb  4'»9 

Intel  Sattsfaxlion    419 

Itma  Board  III  415 

Logical  Connection  256/512K   369/445 

Orchid  RamquesI  16/32  w/o  K  289 

Oichld  Ramquest  8  16  w/1  meg   129 

Onrhid  Tiny  Turbo  286    205 

Orchid  Tiny  Turbo  Extra  249 

Orchk)  Tiny  Turbo  AT    3.59 

Expan/  !^*l 


MUULRlii 


HA 


Adobe  Illustrator    345 

Aldus  Pagemaker  V4  0    495 

Color  Set   205 

Filemaker  Pro  205 

Foxbase  +  V20    299 

Mac  Draft  Mac  Draw   175/250 

Mac  Wnte  II   122 

Mlcrosofl  Excel/MkTOW*  Wofd   250/250 

ORG  Plus   125 

Studxj  32    492 

Swivel  .3D  VI  2   320 

Woidftrfecl  VI  03    220 

Datashow  480    1245 

Mac  Sync    425 

Impulse  42/84    335/495 

Impulse  168    799 

Epson  ES.10(X^  Cokx  Scaruitr 
w'Maonlosh  Interface  1599 


Ihc  iiifa!  CiinimunKLiliii^' 
Adtech  Micro  Systems 

Datalax  MNP  9600  bps  SCTd/rec 

w,  24(X)  bps  Internal  MNP5  Modem  199 

Externally  Yours  MNP    235 

Smart  Connect  24i  MNP   75 

Teleshare  Fax  Switch  $129 

Everex  1200  Inl    69 

Everex  2400  Int  /ext    85/169 

Everex  2400  ext  w/mnp   199 

Haws  12II0B  241X)B  w/Smancom  II  ,  199/169 

Haves  121X1  24(XI    279/329 

Megahertz  24  for  Zenlth/Toshlba  139/149 

Pracllcal  ftr  24(XI  ml    127 

Practical  IVr  Pocket  Mcxiem   105 

US  Robotxs  2400/9600    139/575 

ViVa  24  ml  ext  79/110 

Cardinal  245(1  ml  w/FlashlInk   79 

Cardinal  24(X)  exI    99 

Cardinal  2450  int  w/MNP   129 

Cardinal  241X1  exI  w'MNP  139 

Cardinal  22.50  F  Sendfax    110 

Cardinal  %50  V  32  int  w/MNP  459 

Oki  Fax    Call' 

Toshiba  3450/3750    610/679 

Toshiba  4400    487 

Epson  3000    625 

Everex  24/96  ml  /exI  $249/319 

Complete  Fax  Complete  Fax  9600  149/299 
Complete  Communication  419 
Fax  9600  Bundle  w/FuD  Piige  Scanner    .  719 

Complete  Answennq  Macfltrre  239 

Complete  Fax  PbrtaWe   299 


Conner  40/110 
Seagate  20mb  w/coiili  bl2^5 
Seagate  30inb  w.  contt  ST238 
Seagate  40n)b  (or  AT  ST251 
Seagate  8<>mb  ST  4(X)6 

Ext  Drives  for  PS/2  360/1.2    169/199 

Toshiba  3  1/2'  1  44mb  mt  79 

Toshiba  5  1/4"  360K  int    75 

Toshiba  5  1,  4"  12mb  inl  79 

Bernoulli  Box  II  5  1/4"  20nib  M.  1009 

20mb  ext  w/card    1309 

dual  20  mb  exI  w/cartj   1979 

44mb  intenial  w  card   1099 

Plus  Haid  Card  20/40    489/549 

Plus  Hard  Card  II  80    595 

Plus  llaid  Card  fiOXL/lOSXL   389/675 


Western  Digital  IDE  40 
Maxtor  40  meg  IDE 
SDC  High  Speed  Caching  Disk  Controlk>rs 

SCSI  w  ok     IDF  w'lk 

ESDI  w  lii. 


239 
249 


MATH 

:0>-PROCESSORS 


IN1U. 

8087  3    79     387-25    505 

8087  2    129     387  33  579 

387  16  319     387SX  319 

.387  20  405     287  XL/XLT  205 


CYRIX 

38716  275 

387  33 

476 

387  20  309 

387SX16 

245 

387  25  .390 

387  SX20 

259 

Imb  Slmm  80NS 

59 

256K  Simm  SONS 

19 

Simm.  Dram  ai>d  Sipp  .  . 

.  ,  Call 

3«7SXlb/20/25 
387  16/20 


ULSt 

235/259/299 
249,285 


387  25 


Keycat  II    101  Keyboard  w,Trackball 
Miciosofl  Mouse  w/windows  3  (1 
Mlcrosofl  Mouse  w/PC  Painlbrush 
Mousesystems  Mouse 
Logilech  Scan  Man /Scan  Man  256 
Logitech  Mouse  Man  Senal/Bus 
Uxjilech  Track  Man  Senal.  Bus 
Summasketch  12x1212x18 
The  Wave  Keyboartl 
Mar^tek  105  w,  Painlbrush  and  OCR 
Manitek  800  w  Paintbrush  and  OCR 

Mannek  WXl  lor  Windows   

Mar^tek  Color  Artist   

Eps'in  ES  :KX)  C  CoUx  Scanner  .  .  . 

PC  Mouse  111   

White  Mouse  Serial  Bus   

Omni  Mouse  II  Senal  Bus   39/55 

PC  Trackban  Serial  Bus   49/65 

MSC  Color  Hand  Scanner    535 

DesI  B^rsoiial  Scanner   695 

Sun  M.>..M  St.ir  CD  R.mi  819 


89 
159 
109 
89 

179/295 
69/79 
79/85 
339/579 
69 
169 
209 
229 
499 
1450 
79 
55/65 


359 
419 


Oe/  Ihti  Picture' 

MULTISYNC 

2A/3D    499/659 

4D/5D    989/2.3.50 

PANASONIC 

1381/1391    389/4'» 

SAMSUNG 

Flat  White  ML  4571    135 

14'  VGA  CokK  CVJ  4891   3;)5 

MAGNAVOX 

9CM082   .3.^5 

LEADING  FJX;E 

31  VGA  Color   .309 

CTX 

28  Super  VGA  Cobr  ('54681 
1024  X  768  .359 

All  D'l^^s     '^s^  [I'l-cs'  Rrfa'i  :,ulifl  ttu*       Tiugnti,  ^l;^^^f  pr,(f  ^ 


PWqr.  M  )  IM  >*Mu  $1 1)  Mppliif  M  liMkif.  tag*  MpnMi  IM| 
nqiM  tddOoa^  cM>g«.  Ikocna  cMehi  iiqi**  2  mla  »  cMk  fix  IMW 
Mheor  •••  raur  ciMI  cirt  or  CMMert  dw*  or  bMinowy  ortK 
OoBgli  noiOiMt  odd  liM  tu  M  pdcM  ■>  UM  pikoo  M  «  oaMKi  to 
anngt  mt  n  mm  m  mttta  to  i»i«itliii»  Oitotin  ooliin  m  bo 
■•(iKod aWi lam lam CM>.  HMM «n M swIiCM oiianM ■  oar 
■  ■»  Mto  el  MiiMmlKMit  «nMy  M  cmol 


to  «  dotiiiiii  tot  A»  mww  mm  to  mgmi  m 
•oitoMtoiiCdii«M)ies4M     Purchase  Orders 

WE  ACCEPT  w/Approved  Credit 
CO.D. 


SALES  HOT  LINE 
1^00.438.6039 

Shipping  Information  and 
Internationai  Customers:  1.404.860.7364 
FAX:  1.404.860.7358 


ULLDOe 


PUTER  PRODUCTS 


llndustitel  Park 
Erans,  Qeofgis 
HOURS:  Monday  thru  Friday  8:30 

Saturday  9:00  a.m.  to  4:00  lun. 


anCL£  481  ON  REAOei  SSIVCE  CARD 


The  POWER  USER'S  Best  Software  Source! 


-445-7899 


DEVELOPMENT  TOOLS 
Windows  Development 

Actor  199 

Actor  Professional  399 

Asymetrix  Toolbox  299 

Borland  C-f-f  325 

CASE:W  695 

CASE:W  Corporate  929 

Drover  s  Toolbox  239 

KnowledgePro  635 

Microsoft  C  329 

Microsoft  Windows  SDK  349 

w/ MS  C  (Bundle)  539 

SmalltalkyV  Windows  395 

Spinnaker  PLUS  349 

Turbo  Pascal  for  Windows  165 

WindowsUAKER  S35 

WindowsMAKER  Prof^  795 

Zortech  Ctt  Devel.  Edit.  385 

386  Development 

PharLap  386  DOS  Extender  439 

Lahev  F77L-EM  32  1119 

Watcom  C  8.0/386  Prof.  1099 

Zortech  C++  Devel.  Ed.  386  845 

CORPORATE  ACCOUNTS 
CALL  CORSOFT 
1  800-422-6507 

(^H- Tools  I-^i^ 

Borland  C++  '  98 

Greenleaf  Fin.  Mathlib  ++  155 

M++  275 

Rogue  Wave  Matti.b++  174 

Zinc  Library  179 

C++/Views  ,  419 

3in1forC+t  145 

Tierl  395 

Zortecli  C++  Devel.  Edit  385 

Database  Tools 

.RTLink  Plus 
Blinker 

Clarion  Personal  Devel. 
Clarion  Prof.  Devel. 
Clear 
Clipper 
dBASE  IV 
dGE 

Paradox  3.5 
PlinkSePlus 
R&R  Code  Generator 
R&R  Report  Writer 
SilverComm  Library 

Editors 

Brief 

MKSVI  125 
Multi-Edit  Professional  159 
Sage  Professional  Editor  249 


m 

175 
52 
475 
169 
;  529 
t  489 
•249 
■'525 
335 
129 
155 
209 


APPLICATIONS 

Communications 

BLAST  II 

179 

Carbon  Copy  Plus 

109 

Crosstalk  XVI 

lis 

Mirror  III 

89 

PC  Anywhere  IV 

99 

FrecldncG  Plus 

oa 

Hdrvsrd  Grsphics 

TQQ 

Ui  In  nnL  I 

nuaacK  ] 

Science/Engineering' 

AirtnP  A  n 
HUIOUMU 

PAI 1 

AutoSketch 

1/3 

Brainmaker 

uni  writer  ueiuxe 

Derive 

139 

Design  CAD  3D 

209 

Grapher 

145 

MathCAD 

319 

Mathematica  ■ 

845 

PC  MATLAB  ; 

}  895 

Statgraphics  ; 

.569 

Surfer  : 

359 

Systat 

649 

TECH'GRAPH'PAD 

319 

T3 

479 

Spreadsheets 

Lotus  1-2-33.1 

419 

Lotus  1-2-32.2 

339 

Sideways  i 

.  59 

Quattro  Pro  3.0  ! 

319 

OVER  5000  TITLES 

MAC  PRODUCTS.  TOO' 

Utilities 

BlueMAX 

85 

Bootcon  1 

75 

Amidiag  .' 

59 

Automenu                 '  39 

Check  It 

85 

Dr.  SwitchASE 

153 

FASTBACK  Plus 

115 

Headroom 

65 

Lotus  Magellan 

109 

Norton  Antivirus 

89 

Norton  Commander 

99 

Norton  Utilities  Advanced 

115 

PC  Tools  Deluxe  6.0 

87 

Spinrite  II                  ,  Ml 

XTree  Gold  2.0              vj;  |t. 

Word  Processing 

Grammatik  IV 

52 

MS  Word  5.5\Pro  Write 

229 

Professional  Write 

165 

WordPerfect  5.1 

249 

WordStar  Professional  6.0 

249 

WINDOWS  SOFTWARE 
Communications 


Crosstalk  for  Windows 

125 

Dynacomm  Asynchfor  Win. 

189 

Faxit  for  Windows 

129 

WIN  Connect 

82 

WmFax 

49 

Environment 

Windows  3.0 

99 

w/ MS  Mouse  IBusI 

159 

Database  &  F  orms 

dBFAST/Windows 

269 

FormBase 

CALL 

Obiect  Vision  for  Wmdoivs 

95 

SQLWindows 

1199 

Superbase  4  Windows 

425 

WE'RE  THE  WORLD'S  BEST 

SOURCE  FOR  WINDOWS 

SOFTWARE!! 

CALL  TODAY! 

Graphics/Publishing 

Adobe  Illuslrator.'Windows 

299 

Adobe  SireamlineA/Vmdowi 

s  269 

Arts  8i  Letters 

Graphics  Composer 

245 

Graphics  Editor 

413 

Corel  Draw  2.0 

383 

Micrografx  Designer 

485 

Micrografx  Charisma 

345 

MS  PowerPoint 

319 

OmniPage  386 

469 

OmniPage  Professional 

655 

PageMaker 

499 

PC  Paintbrush/Windows 

53 

Publisher  s  Type  Foundary 

385 

Ventura  Publisher 

585 

Spreadsheets 

MS  Excel 

319 

Wingz 

339 

Word  Processing 

Ami  Professional 

305 

Grammatik  Windows 

52 

Legacy 

CALL 

Word  for  Windows 

325 

WindowSpell 

56 

WinText 

CAU 

Utilities 

BeckerTools 

50 

MOREWmdows 

68 

WmSleuth 

75 

SitBack  for  Windows 

CALL 

QUAHRO  PRO  3.0 

•  Fully  integrated  WYSIWYG 
displays  documents  as  they  print. 

•  WYSIWYG  Zoom  command 
reduces  or  enlarges  your 
screen  display. 

•  Adjustable  row  height 
snap-to-grid 

•  Object  alignment  tools  lor  easier 
graphic  layout 

•  24  slide-show  transition  effects 
for  professional  presentations. 

•  Sound  F/X'^'  technology  adds  sound  without 
special  equipment 

•  Print-To-Fit' ^'  automatically  prints  large  spreadsheets  on 
one  page. 

•  Banner  printing  prints  sideways  across  continuous  paper. 

•  Easy  installation  for  Windows  3.0.  COIQ 


PARADOX  3.5  lilRI. 

Paradox,  provides  immediate  data-  M^n^^i^h 

basepower.VROOMM'"with  Turbo  ^^^^^^M 

Drive '  ^'  makes  Paradox  faster,  more 

powerful  and  easier  to  use  than  any 

other  PC  database.  And  Paradox  is  ■■■ 

the  ideal  front  end  in  SQL  client/ 

server  applications.  It  allows  you  to  g  

ask  complex,  ad  hoc  questions  about 

your  data  without  the  need  for  programming.  Contains  PAL,  a  full- 
feature  development  language.  Excellent  network  capabilities. 

$525 


CALL  OR  FAX  FOR  A 
FREE  CATALOG. 


OBJECTVISION  FOR  , 
WINDOWS  -c-.: 

Create  Visual  Applications  quickly  ^^^^^^^ 
without  any  previous  programming  ^^HB^B 
experience.  Develop  and  run  appli-  ^^^^^H 

cationslntheWlndowsenvironment  V^^t^  I 

without  programming  language  to  .1 
learn.  Supports  all  100%-Windows-  '  " 

compatible  networks  and  peripher- 
als. Direct  access  to  Paradox,  Btrieve,  and  dBASE  database  files. 
DDE  Links  to  other  Windows  applications.  ^ 


fMfem^MBBf-OOI.BJ 


A  Division  of  Voyager  Software  Corp 

1163  Shrewsbury  Ave ,  Shrewsbury,  NJ  07702 


1-800-445-7899 

Corporate:  800-422-6507 
(CORSOR  Division) 

International:  908-389-9228 
Customer  Service:  908-389-9229 
Canada:  800-445-7899 
Fax:  908-389-9227 
fAXcettra:  908-389-8173 

CIRCLE  119  ON  READER 


POUCIES 
Phone  Onlers 

Mon-Fri  8:30  AM-7  PM  EST,  Sat  9:30-2:30 
EST.  We  accept  MCVisa,  AMEX.  Domestic 
shipments,  please  add  $5  per  item  for 
shipping/handling  by  UPS  ground.  For 
domestic  COD  shipments,  please  add  $3. 
Rusti  service  available. 

Mall  or  FAX  /  Intamatiorial  /  POs 

Phone  number  required  with  order. 
/ICE  CARD 


FAX.  ft,™  #  (908)  389-8173 
Call  from  your  FAX  telephone,  and  follow  the 
instructions  to  receive  more  Information  on 
the  products  featured  above! 

Corporati  Accounts 

Call  CORSOFT,  our  corporate  sales  division. 
Ask  about  volume  purchase  agreements. 

Returns 

Subject  to  S25  processing  charge. 

*  All  prices  subject  to  change  without  notice. 


PC  Magazine  soys  "...  flrlington  offers  uiorry-free 
moil  order  purchasing  ot  reosonobie  rates!" 


HEWLETT-PACKARD 

Laserjet  III  w/Toner  S1539 

Laserjet  IIP  w/Toner  $869 

Deskjet  500  $499 

Laserjet  MID  $2575 

IMG  Upgrade  $109 

2MG  Upgrade  $149 

4MG  Upgrade  $269 

Pacific  Page/XL  $329/$699 

Pacific  CFL  $259 

Pacific  Data  25  in  1  Font  .  $249 


EPSON  PRINTERS 

LX810....  $173  LO510...S245  LQ1050..$569 

FX850  ....  $289  LO850  . . .  $435  LQ2550  . .  $849 

FX1050  . . .  $399  LQ860  . . .  $549  EPL7000  .  $799 

LQ200  ...  $239  LQ1010  ..  $369  EPL7500  $1979 

OKIDATA  PRINTERS 

ML320  ...  $319  IV1L390  . . .  $439  OLC  400  .  S629 
ML321  . . .  $439  ML391  . . .  $599  OLC  800  .  $949 
I^L380  . . .  $289  I^L393  . . .  $919  OLC  820  $1249 


PANASONIC 

1123  $229  1654   $519 

1124  $259  1695   $389 

1180  $149  4420   $789 

1191   $219  44501  . . .  $1199 

1624   $359  4455  ....  S1999 

4420/44501  2MG  tVlemory  ..  $179 

CITIZEN 

120D  $129  GSX200  . .  $169 

GSX140  . .  $279  HSP500  . .  $309 


386  SX-16.  IMG,  40  MG. 

VGA  Mono  Monitor   $1049 


ARUNGTON  COMPUTERS 

386-25,  2MG,  1.2  Floppy,  40  MG, 
VGA  Mono  Monitor  $7399 


386-33W/64K  Cache,  4MG,  100 

MG,  VGA  Mono  Monitor   $2099 


PANASONIC 


FX1925- 386SX,  40MG,  VGA 

color  monitor  CALL 

CF170  Notebook  6.1  lbs.,  10 

MHz,  20MB  CALL 

CF270  Notebook,  16  MHz, 
20MG,  VGA  CALL 


I 


GOLDSTAR 

286,  12  MHz,  1  MG  Memory, 

40MG,  VGA  Monitor  $999 

386SX,  16  MHz,  IMG,  40MG, 

VGA  Monitor   $1249 

386SX,  20  MHz,  IMG,  40MG, 

VGA  Monitor   $1399 

386  Tower.  33  MHz, 

4  MG  Memory  $2499 

Laptop  -  386SX.  40  MG, 

VGA  $1999 


IBM  PS  II 

Model  30,  286,  40  MB. 

w/Monitor  $1799 

Model  55SX,  w/60  MB 

w/Monitor  $2599 

Model  70,  w/60  MB 

and  Monitor  $3099 

Model  70,  w/121  MB 

and  Monitor  S3799 

Model  70-A21,  w/121  MB 

and  Monitor  $4999 

6  Month  Warranty 

COMPAQ 

Model  386S  w/40  MB  ..$1999 
Model  386E  w/40  MB  . .  $2695 
Model  386E  w/100  MB  . .  $2899 
Model  386  25E 

w/100  MB   $4299 

Model  386-33  w/84  MB  .  $6999 

LTE  20  $1899 

LTE  286  20/40  .  . .  $2499/$2849 

SLT  386-60MB  $4999 

6  Month  Warranty 


MULTIFUNCTION  I 
BOARDS 

AST  6  Pack  W/384K  $169 

AST  6  Pack  286  $189 

AST  Rampage  Plus  $339 

AST  Rampage  Plus  2  MG  $449 

Irma  Board  III  $399 

AST  5251-11  Plus  $479 

INTEL 

Intel  Above  Board*  $329 

Intel  Plus  8  w/2  MG  $469 

Intel  386  PC  w/1  MG  . . . .  $459 

Intel  Satisfaxtion  $369 

Intel  Snap-In  386  $369 

SCAN.  &  DIGIT. 

Panasonic  FXRS  3070U. .  $949 

Summasketch  12x12  $319 

Summasketch  12x18  $539 

Panafax  PD-2300  $539 

DRIVES  &  TAPES 

Ext.  5'4"  for  PSIl  $159 

Ext.  1.2  for  PSIl  $179 

Toshiba  3'/?"  720K  $69 

Toshiba  3V}"  1.44   $79 

Colorado  Jumbo  40  $259  ^ 

Everex  40  MB  Tape   $239 1| 

Everex  60  MB  Tape   $599 

SEAGATE  HARD  DISKS 

48  MB  3'/2  (157N-Kit)  ....  $279 

40  MB  (157A)  $199 

40  MB  for  AT  (ST251-1)  .  $249 
80  MB  for  AT  (4096)  ....  $549 

80  MG  296  Kit  $369 

111  MB  1126A  $549 

/OMEGA 
20  MB  Int.  w/boot  card  . .  $999 
44  MB  Int.  w/boot  card  .  $1125 

PLUS 

Hard  Card  20  MB  $489 

Hard  Card  40  MB  $549 

Hard  Card  80  MB  $489 

Hard  Card  105  MB  $659 

CONNOR  HARD  DRIVES 

40  MB  $249 

100  MB/200MB  ....  $439/$759 


I       MODEMS  I 

Hayes  1200/2400  Ext  $279/329 

V-Series  9600  Int  $549 

Intel  2400   $139 

Intel  2400  Ext  $159 

Intel  2400  Ext.  MMP  $209 

Intel  9600   $479 

Megahertz  2400  Toshiba  $129 

2400  Cpq  LTE  $129 

Everex  2400   $89 

Everex  2400  External  $169 

US  Robotics  9600  $579 


CHIPS 

256K/1  MG  Chips  .  each  $4/$7 
256K/1MB  Simms  ....  $30/$59 

Compaq  386  1  MB  $149 

Compaq  386  4  MB  $349 

Compaq  386  2  MB-33  . . .  $179 

Compaq  SLT  2  MB  $249 

Compaq  LTE  2MB  $179 

Compaq  Port  2MB  $275 

IBM  2-8  MG  Board  $379 

IBM  30-286  512K  $79 

IBM  70  &  80  2  MB  $159 

Toshiba  Port  2MB  $169 


iiteT  I 

Intel  8087-3  $89 

Intel  8087-2  $119 

80287- 10XL  $179 

80287  XLT  $189 

80387- 16/80387-SX.  $309/$279 

80387  SX-20  $299 

80387-20   $349 

80387-25/80387-33  . .  $439/539 


NETWORKING 

Advanced  Network  2.15  $2099 

SFT  Network  2.15  $2899 

ELS  Level  I  4  User  $489 

ELS  Level  II  8  User  $1199 

NE1000  Ethernet  $169 

NE2000  $189 

Ethercard  +/+16  ....  $149/$179 


SOFTWARE 

D  Base  IV  $479 

Harvard  Graphics  $289 

IBM  Displaywrite  V  $239 

Lotus  123  2.2/3.1 . . .  $329/$379 

Microsoft  Mouse  $99 

Microsoft  Excel  $299 

Microsoft  Windows  3.0  ...  $99 

Microsoft  Word  $219 

Multimate  Version  IV  $239 

R  Base  for  DOS  $439 

Symphony  $459 

Ventura  Desktop  Publ  ...  $519 
Word  Perfect  5.1  S249 

VIDEO  BOARDS 

ATI  16  Basic  $89 

ATI  VGA  Wonder  $199 

ATI  VGA  Wonder  512  ...  $219 

Goldstar  VGA  $69 

Genoa  6300/6400  . .  $169/$219 

Hercules  Station  $649 

NEC  Grph  Engine  256. . .  $899 

Orchid  Pro  II   $279 

Paradise  VGA  $139 

Paradise  +16  $179 

Paradise  VGA  1024  $189 

STB  Power  IMG   $249 

MONITORS 

MITSUBISHI 

EGA   $339 

Diamond  Scan  $489 

HL6605  16"  $1049 

HL6905  20"  $1799 

3950  ADK  $1649 

NEC 

Multisync  MA  $469 

Multisync  MID  $599 

Multisync  IVD  $979 

Multisync  VD  $2275 

PANASONIC 

1381  VGA  1024«768   $379 

1391  VGA  1024x768   $499 

GOLDSTAR 

Color/EGA  $199/$269 

VGA  1425+  $279 

VGA  1430   $299 


ORCLE  336  ON  READER  SERVICE  CARD 


^^^k     _  _  tt*«  twn.  It.fn  only  W*  cannot  9u.rwilM 

fnff  llflQEOll  ">  •  'Mloclilng  la.  Prlcn  and 
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^^Off|0|K^|  8  am  630  pen  -  Mon.fit 
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Product/. inc.  Si'A'SSih.. 


FOft  OffOfffS  »  SYSTEMS  QUOTES:  ^^^^^^g^^^gj^^g 

CUSTOMER  SERVICE  AND  IN  ILLINOIS  708-228-6333 

«  SHIPPING  708-228-9748 

S  TECHNICAL  ASSISTANCE  708-228-1470 

^  FAX  708-228-0516 

No  surcharge  for  MasterCard  or  Visa. 


U^tlARD  DRIVES 


MAGAZINE 


EDITORS' 
CHOICE 


QUANTUM 


June  27. 1989 
Mass  Storage  Mail  Oroer 


80  Bare 

M39 

19ms 

Mb  Kit 

H69 

19ms 

105  Bare 

H99 

16ms 

Mbd  ")  Kit 

'529 

16ms 

210  Bare 

^849 

1 6ms 

Mb  Kit 

^879 

16ms 

l\  rliinninu  f  hits 


YOVGET-  l6bitHard/nfipp>cnntr»ller  •  IDhinkr 
Lko.  ftntx-iMcil  ItV.M  ...titf.OIci  •  Divk  Manajicr  h.r- 
nwltini:  Nollw arc  •  I  li»  1  ImcTlcj^c*  ^2Kur  WK  LiHtk 
Ahcjd  read  bultcr  •  \  non  ttpcraling  ".htvk  •  Dual 
t  ahk-s  •  \li»uiiiin|:  tiamc  •  tirc>  and  Bla».k  Bc/cK. 


CONNER 

40Mb  25ms  *259 
80m.,  25ms  M49 
104Mb  25ms  H79 


209Mb  16ms  '^'849 


Af\  ST157A 
T-VjMb  IDE  28ms 

Bare      PC/XT  AT/38A 
Drive        Kil  Kil 

^219^239  ^239 

^Seagate  imprimis 

QQ           STI  102  A 
O^/Mb    IDE  19ms 

Bare  Drive       AT/386  Kit 

^399  H39 

65  Mb  ST277R-1    RLE  28ms 

Kit  Nil 

1  25Mb  STI I44A  IDE  19tl1S 
Bare  H39  AT/.^S6  Kit  M69 

2  1  0MbSTI23<)A  IDE  15ms 
Bare  '749  AT/3X6  Kit  ^779 

340Mb  ST4376NSCSI  16ms 
Bare  M  395  AT/3S6  Kit  '  1  545 

660Mb  ST4766EESDI  16ms 
Bare '1695  AT/386  Kit  M  845 

lGig.ST4l2(M)NSCSl  16ms 
Bare '2695  AT/3S6  Kit '2795 

■nipli'li'  Kits! 


MICROPOLIS.1..,.,.., 

1  .Kb  \K  PAK  ti>nics  COMPLl-TH  uith  liSDI  Conlrollcr  lor  dual  nopp>/dual  hard  drives.  All  kils  in- 
vliiilc  Lablcs.  mtniniin^  hardv^arc.  inslallahon  snllMarc  and  itur  t:iini-prchcnMve  Installaliun  Manual. 
Si'lwnrV  drt\cr\  anil  SCSI  vcrMcns  arc  availahk-  al  equtvalcnl  prn.cs. 


340  Mb 

660  Mb 

IGig. 

1.5  Gig. 

MC 1  fiM 

MCl.'i6S 

MCI.SW 

MCI?i2S 

14ms  HH 

16ms  FH 

14ms  FH 

14ms  FH 

^1495 

M995 

*2795 

M095 

Maxtor 


Kils  include  If>  bit  hoM  adaptor,  be/cl.  raiK 
cables.  sottuarc&  HDI's  InMallation  Manual. 

Bare  Kit 


^^^^^^^^^^^ 


80Mb  7()«()A  IDE  (SCSI  Avail.)  17ms 
210Mb  MX2I3  IDE  (SCSI  Avail.)  15ms 
340Mb  8.180E  ESDI  or  SCSI  16ms 
660Mb  X76()H  ESDI  or  SCSI  16ms 


HARD  DRIVES  ARE  OUR  BUSINESS 

We  can  meet  all  of  your  storage  needs  --  Call  today! 


CD  ROM/OPTICAL 


MEMORY 


$379  $419 

^799  ^819 
M295  M395 
M795  M895 


Inl. 
M59 
*649 
N/A 


ExL 

*599 
^749 
4299 


CHINON 
TOSHIBA 
PIONEER 

ih  Disit  t  nill 

VNORVI.  Rewritable.  Jukebox  systems  &  CD  ROM  Software  also  Atailable! 


MR  R  Ol'TK  AE 
KXPKRrS: 
EVERYTHISG 


Add  l\ih 
RAM  r  ^55 


.SIMM  SII' 
1  X  9-80  *55     1  X  8-80  M9 

Add  $2  for  SIP 


120 


Mb 


TAPE  BACKUP 


Internal 
300Mh      Unit  $140 

wHhdaU  Standard.    2  t«  3 

ompreuwn    '  *-  '  *  * 


A(tachi-st(ir\istinK 
n<>pp\  cimlrollfr. 
Suptr  f  ast  QIC  KO 


(with  I  tape) 


Mb  per  minute! 


MKMOKN  1  Ok  i:vi:r)  SN.STI-.M!  

BOCA  Research  2  to  8Mb  16  bit  Expansion  board  *2I9 
HP  LaserJet  IIP.  III.  HID  2Mb  Kit  M49 
Expansion  Niard  for  PS/2  30/286.  50.  5()Z.  .S,';.  55SX.  6()  \399 


A^A  W16Bit  Card  Drive 


.\7-.'H  I"  I  eibn(ilo(;\  I  ses  <)nl>  I  slot  -  works  with  I'xistini;  hard  drhr! 
Card  Drive  40- l<»im«  »299    Card  Drive  8()-l  lm>*  '429    Card  Drive  l().S-9nis'  M99 

•l-ITftli.r  *^  .«hc   Mini  4>JiljM<  (  jrJ  ii*f  .^ujl.u  I  i«inn  V|atl.«  m  (JtiAnlHni  hji.l.kitr.  »  ilh  .immitki  Ml  .dMr. 

.mi.i  4  jur.K  mctjl  irjmt  Pit  if^inl  ji»I  [«c  inmunnl  (  4nl  Dn»T\  jir  j*  jiIjNc  liw  IX  AT  ..mi|uriMri  m1  m<..j  Tjnd>  imnlfU 


surcharge  fur  \'isa  or  M(  ' 


■ 

g 

pre**  Jnd  SuCfM  10  CA«^  aninoul  not>C«    **  <kfn  «r«  NEW 

P  O  t accapMO Iron^ QuaKbM] buy*r«  N« 70  A<MS13>n«OtfiglorEKPnESS 
APOT PO  onMra  P  O  ■  30  Day  QuafVMM  ana  t  rear  RapiacanianT  PtKcy 


I  .S.  and  (  unadu 


(800)  767- DISC  ; 


Ordrr  Slalu<:  IKOOI  729-4490  KAX:  |M2|  829-919.* 


MMC 


All 
Orders 
Shipped 

Via 


C'or|X)ialc*Ci()v'i.«liislilulii)iiaI 
PURCHASE  Saks:  (SOU I  73.3-OXS2 
ORDERS  FAX:  (602)  350-1180 


16021  350-1145 


International 

Saks: 
16021  .^50-1144 

FAX: 
(602I92I-8.M2 


HARD  DRIVES 

Intcmalional 


I|mmi;Iii       IH-pl.  NA 
ICdnip.iin    Tempe.  AZ  852H1 
16021  .^5(1- 11 2K 


\  isit  our 
retail  outlet 
in  A/.; 

JA061191 


 Jj  Your  Source  For  Software 

kCCMNnm  iTwmlDolGoU  59  rFSFntOwo  75  BokcXE 


PeodilinDouUe  Book  Pock 
OukkoifO 
ffl  Crystal  Accounting 
UD 

Jluloskeldi3.0 
Des9iCoil3D3.1 
Design  Coil  2D  4.2 
Gmtii(Coiid5.0 
TwboCAO 

SDigfixC/IOfDiWiKliMS 

COMMUNIHTIONt 

Cobon  Copy  Fks  5.2.2 
dose  Up  Customs  3.0 
KAnywteelV 
PloconmPlusVI.O 
ltenKlion2'»fl 
tefltdion  4-^4.1 
Snnitcnii340 
Smortwin320V1.2 
Smoituni  EiK  2.0 
gjCnsslolloi  Windows 
■  DAVindEMoil  In  Windows 


235 
39 


475 


I  Dynoconvn  Asynch  loi  Windows  189 
Foiit  he  Windows  U9 
wWtia  49 

WUIM 
CVraiPio(essionolDevd2.l 
app«5.0 
DSostlVI.I 
Fo>bascFVisS/U2.1 
FnproS/UI.02 
Painlox3.5 
fgndoiB.SUpgiode 
KFiiSJ) 
Peiscrall!:Base 
tSliM(ep(WiilH4.0 
w]DBFosl  Windows 
GuptDSOLIofWndows 
QSEfoi  Windows 
Scfietinse  4  foi  Windows 
BCiKTOPrUilllMINS 
Bitslieam  Fonts  (rach) 
Fnedom  of  F^ess  light 
FiMdom  of  f^ess  2.2 
GosdiptPlus 
ITS  Fist  PuUsliet  3.0 
PniessionilCipAnGallefy 
lilt  New  F^int  Shop 
UllinaiplF12.3 
U(lnisciiptPCPVB2.3 
Ventura  PuUshei  Gold 


onntoolGoU 
35  FonntypeComfiele 
InteflxliveEosyllowi.l 
OgFlusUvwicMlS.O 
379   Perform  2.1 

ABCFIowdmtei 
Perform  Pro 
RFFlow 

Xerox  Formbase  1.1 

SiA^HICt 

95  DanBricUnDemall3.0 
449  Dekne  Point  II  Enhanced 

Drowperfect  1.1 
109   Freekmee  Plus  3.01 
129  HanoTdGrapliiQ2.3 
"  Hr|0ok2.0 
(5   Hot  Shot  Graphics 
225   Inset  PkKlw/HUoii) 
299  PCPantbrushlV 
1"  PCPtiitbrushlVPIus 
'35  PiziizzPkB2.0 
75       Adobe  Streomline 

S  Arts  S  letters  Giophics  Editor 
2CorelDrow2.0 
g  Microgioix  Designer  3.01 
2[  Microgroh  Chorismo 
2  MS  PowerPoint  lor  Windows 
3Piiae 


59  PFSni^Owo  75  BolefXE 

169   Symphony  2.2  509  Impress 

105      LANCUACE/PRMIUMMINa      lotus  1-2-3  Ver.  2.2 


125 
849 


w 

Adobe  Type  Monogec 

59 

«r 

BMnomFacetft 

59 

w 

ImogelnFiJPock 

579 

w 

Omi^38iV3.0 

4i9 

m 

OmniPage  Professional 

655 

w 

PagenialerV4.0 

499 

S 

teodight 

319 

w 

Soft  Type 

115 

a 

Ventura  PuUsher  lor  Windows 

549 

K 

WordsconPlus 

499 

EMCATtON/INntTAINAAANT 

Aicnift  S  Scenery  Designer 
nghlSinfaki4.0 
OvOnflV 

UmgoogeAsststonl  French 

longuoge  Assistant  Gemwn 

longuoge  Assistant  Itotun 

longuoge  Assistant  Spanish 

K  Globe  4.0 

Simdiy 

SfneoHh 

Spelcoslng  101 

ItstOriwIlkrhePossion 

WimhTheWadd...Delu>e 

gMSW>idiwsEnl.Pali 
Professor  Windows 
rORMS/FLOWCIUniNt 
Fkiwchartinglll 


NAIBWARE  tPEIIPNEUU 


529  MtibSynthesijetCnid 

<8'  Adobe  Postscript  Catiidge 

195  All  VGA  Wonder*  256  W/Ms« 

<55  BestDotoItOYellei 

4'9  BestData9624Fo«/ModeinB«i 

145  Copy  n  PC  Option  Ekiord  Deluxe 

99  HordcoidllXlSOMB 

Bl  Intel  80387-SX 

IS^  Intel  Sotisfoxion  Board 

256  logiiech  Bus  Mouse 

Logitech  Mousenwn  Seriol 

109  Logitech  Seriol  Mouse 

<25  logitech  Scon  Mon  Plus 
Logitech  Sconmon  256 

85  logitech  Iroclmon  S«riol/Bus 

5'  MS  Mouse  w/Win  3.0  Ser/Bus 

2<'  MSMo(is«w/PoinlS«iol/Bus 

li'  MS  Bollpoint  Mouse 

'5  PocificOoto  1-2-4  Plus  W/2MB 

159  PiicihcPoge/2Me  Memory  Brd 

3'  Pocihc  Page  Personal  Edition 

112  Pocihc  4  Memory  Board  W/2MB 

2<5  Pocihc  4  Memory  Boordw/4«B 


65  BodondCt-* 

91  Brief3.1 

185  BIree  Filer  Multiusa 

309  BTrieveS.1 

99  CTookPlus 

319  Xedrt 

MS  Mocro  Assembler 

189  MS  Bosk  7.1  Devd  System 

85  MS  C  6.0 

279  MSFortronS.O 

329  MSQuid(Bosic4.5 

295  MS  QuickC  2.5 

99  Norton  Editor  2.0 

179  Object  Piolessionol  1.1 

135  Powerbosic 

59  Power  Tools  Plus 

115  SmoltDlkV286 

65  Tuba  C  Took 

235  Turbo  Posed  6.0 

450  Turbo  Pascal  Professionol  6.0 

389  Turbo  Professionol 

485  2oitechC+-r2.1 

345  [K)A(lor3.1 

319  w  Asymetrix  looinok 

175  ^lKMfho\«MtAeK 
MS  Windows  Softw  Dev.  lot 

99  IwlObjeclVison 

299  w  Owl  Guide 

209  «  SmollolkWndows 

169  w  SpinnokerPlus 

185  w  Turbo  C++ 

115  [wITudioPoscalforWndows 
409  NETVrORKINC 

305  lontostic2M8PS  Adopter 

395  lontostic  2MBPS  Stoiler  Kit 

69  lontostic  Ethernet  Adopter 

75  lontostic  Ethernet  Starter  Kit 

59  Novell  NEIOOO 

159  Novell  NE2000 

319  Western  DigitolElhefcoid  Elite 


329  lotus  1-2-3  Ver.  3.1 

179  0uottroPro3.0 

119  Ouottio  Pro  Upgrade 

439  Sideways  3.3 

92  SupercolcV 

105  yMSExcelV3.0 

99  Owngz 
329  UTIUTIE 

329  1  Oil +  3.5 

299  Above  Disk  4.0 

67  Amktog 

67  Automenu  4.7 

68  Bk«  Max  lor  PS/2 
129  Control  Point  Bock-op 
79  Check  It 

92  Copy  II K  6.0 

129  CopywrDe 

92  Direct  Access  5.0 

99  DiskMonoger 

199  DiskTechnicnnGokl 

85  Foslbock  Plus  2.1 

149  LopUnkKeleoselll 

195  Lotus  Mogelkm  2.0 

299  MoceUtiiliesl990 

445  NelToom  (4  User) 

335  NelroomdOUser) 

89  Netroom  Single  Usei 

395  Norton  Antivirus 

299  Norton  Commonder  3.0 

285  Norton  UlitliesAdvonced  5.0 

75  PCKwikPowerpok2.0 

169  PCToolsDekrte6.0 

Power  Menu 

165  Print  Coche 

359  Print  Q  5.0 

225  I>0o5l1l 

509  Oemm386  5.1 

169  Qrom 

199  Sohwore  Bridge  5.0 

155  Softwore  Carousel  V5.0 


89   Western DigilolEihercoid  + Elite  16  189  Spinritell 

159   Word  Perfect  Office  5-Pock  329  System  Sleuth  Prolessianol 

105    Xircom  Pocket  Ethernet  Adopter      399  VirexPC 
0KUT1NC  ENVItOMMEN-n 


31?  SoundBkister 

Super  Coitridge  3  Professionol 


WorMport2496 

31  Worldport9600 

3'  7oom  2400  Ext.  V42  BIS 

<5  7oom  Send/Sec  Fox  Modem 
45 

<5  oskSomS.O 

45  Colendor  Creator  Plus  3.0 

«  Inloselectl.l 

39  Instant  Kecol 

33  Lotus  Agenda  2.0 

4S  M  Schedule  Plus 

35  QlBMCutenll.l 

37  BPockrot3.0 

S2  Ellhinx 

2'  INTECMnt 

30  Tight  In  One  2.0 

lotus  Works 

M5  MS  Works  2.0 


135 

245  Desi)view2.3 

365  Desiiview386  2.3 

365  08  DOS  5.0 

149  Geoworks  Ensemble 

255  HP  New  Wove 

269  MS  DOS  3.3  or  4.01 

215  [si  MS  Windows  3.0 
179  Of /J 

65  Cilrix  Multiuser 

90  MS  Word  lor  OS/2 


175  PROJECT  tUNACEMENT 

479  CASuperpioiect2.0 

229  Horvord  Project  Monoger  3.01 

339  Sciloi  Project  SchedufeiV 

4(9  Timetne  4.0 

635  S  MS  Project  for  Windows 
169  tTATHTICS/KIENCE 

135  Broinmoker 
CSSStotislico 

239 

4S  Gropher 

S5  Mothcod2.5 

i9  Molhematica386w/3B7Supp 

299  Sigma  Plot 

42  Soucerw/Bios 

235  SPSS/PC  Plus  (Bose&Stolislics) 

255  Stutgtophics  5.0 

319  5urfer 
SystolS.O 

39  »]MothIypeh»  Windows 

95  (PREADSHEn 

95  Bolet5.1 


TO  ORDER,  OR  INQUIRE  CALL 

800-733-3888 

OR  FAX  YOUR  ORDER 

818-347-9977 

IWladleates  Windows  CompatlUe  Produets 


XTree  Gold  2.0 
82   gj38iToTheM(ii  5.1 
135    w  Becketlools  lor  Windows 
139    w  Desktop  Set 
125    m  Distinct  Bockup 
IIS    £  Do  Dot  lot  Windows 
n\  £  MX  Windows  Express  3.0 
"  shDCPirstApps 

k  MS  Wndows  Productivity  Pock 
E  Superprint 
335    SWIN  Connect 
309  HWinSleuth 
2"  WORD  PROCEISINS 

IBMD<splaywiileV2.1 
5"    Focelifl  for  WordPerfect 
<55    Glyphii  for  WordPerfect 
<29  GiommotiklV 
MS  Word  5.5 
Ri9hlwrilei4.0 
,  „  WordPerfects.! 
1^'   SjAMI  Professionol 
J 1  ^    H  Crammolik  IV  lor  Windows 
1'^    s  longuoge  Moster  foi  Windows 
1,0  I  SMSWord  1.1  for  Windows 
l\l  I  GjPmfessionol  Write  Pkjs 
'J;  XENIX/UNit 
"5   InlerncJve  Unix  Op  Sys  1-2  User 
135   Interoctive  Dev.  System 
51'   Lotus  1-2-3  (10  User) 
'3'  SC0Foxbaset386 
35'   SCO  Unix  Develop  Sys  386 
"'   SCO  Unix  Operating  Sys  386 
1'5   SCO  VP/IX  (Unlimited) 

SCO  VP/IX  (2  User) 
35'   WordPerfect  for  SCO  Xenix  5  User  509 


579 
79 
339 
419 
309 
115 
59 
99 
319 
339 

1 

49 1 

651 
52 1 
39: 
85, 
55 
85 
27 
&S 
65 
39 
95 
115 
92 
109 
92 
99 
159 
49 
89 
99 
115 
75 
87 
59 
99 
89 
75 
62 
52 
79 
55 
67 
89 
75 
95 
72 
75 
79 
99 
135 
52 
52 
45 
115 
82 
89 

245 
59 
79 

52 
229 
55 
249 
305 
52 
59 
325 
175 

329 
509 
1039 
715 
715 
675 
645 
355 


800-733-3888/818-347-7500Ms^3A7^77 


.mw  ...isEw  .,.mmu 


a  ONTARGnandJUSmnEhmSYKUmC 
VXTREEEASY 

B  TUmPASCAL  WIHD0W5  ^CAKBOH m nUS 6.0 
OaihrKTAUSaminiaNGeiimwnODUaS 


BUY  9400  of  any  WINDOWS 
products  in  our  od,  rocolvo 

FREE  OKNH  DESK  TOP  SET 

wHitrsumitsiAjn 


— " 

Personal  R:BASE  JiuDataliKtUaaoaerAnyoM 
Can  Us$.  Personal  l(:BASB'  It  is  a  new  type  of  data  monogtr 
developed  spedfkally  for  personal  use.  It  offers  a  unique  blenj 
of  quick  startup,  east  of  use,  great  value,  onii  the  ability  lo 
grow  as  your  data  management  needs  expand.  Manage  oHf 
your  data.  Mailing  lists.  Sales  statistics.  Itai  tracking.  Ham 
finance.  Appointment  calendar  and  mon. 


SPECIAL  PRICE! -$81. 


SOfTWARE  BRIDGE  Hew  Reltase  has  51  convu^ 
Convert  files  between  30  word  processors  while  relairung  of 
formattina.  And  convert  from  21  spreaisimt  la  the  30 
supported  wp  formats.  Convert  all  or  part  of  spreadsheet  and 
database  files.  Twice  voted  PC  Magazine's  Editors  Choice  in 
conversion  softwore.  Cat  the  best — Soltwar$  Bridge. 


SPECIAL  PRICE!  ■  $79. 


QUATTRO  PRO  3.0 

The  features  of  ai 
high-end  spreadsheet! 
plus  powerful 
presentation  copabilities  -  All  in  one  wm 

SPECIAL  INTRO  $309 J 


nusi  an  us  m  noouas  NOTUsm. 

Wt  WnCOMt  COftPOMTtAHO  UmKHAmNU 
OKDIKS.  m  SHIP  TOAPOtfPO  ADDRKSIS 
PkoM  SpttKyDitk  Sb$  Whn  Orderkg 


Immediate  stiipment  on  purctisse  orders  from  government  and  stale  agencies,  cities,  counties,  scfiool  and  universities.  •  Prices  subject  lo  ctiange  wittiout  notice."  We  sliip  the  latest  versions.*  We  accept  Visa, 
MasterCard,  JCB  and  American  Express.*  2%  surcharge  on  American  Express  and  JCB  •  1S%  restocking  fee  for  all  non-delective  items  returned.  •  Please  call  18181  347-9400  for  an  authorization  number  on 
defective  goodi  or  your  return  will  not  be  accepted.  •  Due  to  copyright  laws  we  cannot  take  back  any  sofnvare  wliere  the  seal  has  been  broken.*  (Domestic  Sales)  S8.00  minimum  stripping  per  item,  lest  on  bulk 
orders.  •  $10.50  Blue  Label  shipping  •  $4.50  C.O.D.  charge.  •  International  sales  call  for  freight  pricing.  •  Heavier  Hems  are  charged  accordingly.  •  We  do  not  guarantee  compatibility.  •  Call  for  pricat  for  any 
software  item  not  included  in  this  ad.  •  Order  desk  open  7  A.M.  to  5  P.M.  Monday  to  Friday  (PST),  Saturday  10  A  M.  to  2  P  M. 

P.O.  Box  10598,  Canoga  Park,  CA  91300  •  Showroom:  7059  Dooring  Avo.,  Canoga  Park,  Calllornia  91304. 

QRCLE  205  (DN  READER  SEF1VICE  Of?D 

 ,    ,  Copyrighlecj  material 


j^J^^Ujfl"  7TH  AVENUE  NEW  YORK,  NEW  YORK  10019  qpeii 


VISIT 
OUR  RETAIL 
LOCATION 


800-448-3738  Z  212-397-10811^ 


CALL  OR  FAX 
WE  WELCOME 


FOR  CUSTOMIZED  PRICING,  BIDS,  &  PROPOSALS 

PURCHASE  ORDERS  &  GOVERNMENT  CONTRACTS 


LEADING  EDGE  A 


MODEL  D 

8086  •5\2K  RAM 
•MONO  SYSTEM  'S^KB.. 

D3/SX 

80386/ 16M  HZ  • 
•101KB  •VGA/ 

D3/20 

80386/20MHZ  •  1MB  RAM 
•101KB  'VGA  ADAPTER  

D3/25 

e03a6/25MHZ.  •^MB  RAM 
•101KB -VGA  ADAPTER  


8a386/16M HZ 'IMB  RAM 
•101KB  •VGA  ADAPTER.  .. 


$348 
$848 

$1348 
$1899 


INI 


PbWERMATE  286  + 

BOSB6'12MHZ'1  MnBAM'\A5A 

POWERMATE  386SX  + 

anBS'PMD  RAWIOMO  I  If) 

POWERMATE  386SX/20.^ 

8CnOB^30MllZ'?Mn  HAM  $1428 

POWERMATE  386/25 

UmSG  •  g5  MHZ  •  2MR  RAM 
VGA  ADAPIEfl 

POWERMATE  386/25S  ^^jgg 


$948 
$1288 


$2688 


a03B6*ab  MtlZ'^MU  MAM 


EQUITY  386/25 

VJim,/ JKWU  'IMB  RAM  '1  2MB  fD 
•-lliMH  HD  'MONO  SYSTEM  'lOIPCB 

EQUITY  11+ 

'MOK  RAM*  I  2  MB  FD 
•101K8  'MONO  SYSTEM  


EQUITY  IE 

•     »  RAM'720KFO 
•lOlKB  'MONO  SY<,I(M 

EQUITY  386/SX 


$1988 
$588 
$388 


1MB  RAM  '1  2MB  FD 
•101KB  'MONO  SYSIIM 


$1238 


J 


IBM  PERSONAL  SYSTEM  II 

MODEL  30-286  W/30MB  III)  CALL 

MODEL  502  W/30MB  HD  CALl 

MODEL  5SSX  W/60MB  HD  CALL 

MODEL  65SX  W/60MB  HI)  CALL 

MODEL  PORTABLE  P7(M)31  CALL 

MODEL  70-E61  W/60MB  HI)  CALL 

MODEL  70-121  W/120MB  HD  CALL 

MODEL  70-B21  W/120MBHD  CALL 
MODEL  80-071  W/70MB  I II)  CALL 


LAPTOPS 


t)Tivnhsadr3 

SuperNote-SX  ) 

  . ,  .;ffltSifiv' 

'  CALL 


2MEGR*M 
'  MWGHO 
'  DOS  4.01 

1  run  WARRAKTT 

VU  WHITE  CDAPHICS 


LEADING  EDGE 
DLT386SXHrp']l 

•  80386  ■  16MHZ  {  t-«-  -l. 

•  2  MEG  RAM  WmSSg* 

•  40  MEG  HD  1^"S2»^ 

•  VGA  WHITE  DISPLAY 

$1699 


EVEREX- 

TEMPO  L 


80386  ■  16MHZ 
1  MEG  RAM 
20  MEG  HD 
VGA  DISPLAY 
MOUSE 
WINDOWS  3  0 


$2188 


SHARP 

PC  5741  CALL 

SHARP  MZ-1 00  $529 

SHARP  MZ  SOO  $721 

SHARP  MZ  250  $1248 

SHARP  386  COLOR  CALL 

ZENITH 

286/20  tItM 

286E/40  $20M 

SLIMSPORT  CALL 

TEXAS  INSTRUMENT 

TL-2C00  $179» 

TOSHIBA 

T-IOOO  $499 

TIOOOSE  $898 

T-IOOOXE  $1248 

T-ICOOLE  $1499 

T-1200XE  $1899 

T-1200HD  $1288 

T-32C0SX  $3268 

T  3100SX/40  $3399 

T-3100SX/80  $3766 

T-5200/100  $4788 

T-5200C/200  CALL 

(PQQETPC  MLT) 


ULTRALITE_286F 

80286 -laMHZ 
1  MEG  RAM 
1.44  MB  FO 
20  MEG  HO 
CGA 


LITE  286F 


ITE)(AS  INSTRUMENTS 


TM-3000 

*80386SX'20MH. 


'40  MB  HD 
'1.44MB  FD  M  a  ■  ■ 

'  VGA  DISPLAY    Qll I  I 


ACCESSORIfS 

•  MEMORY  MODELS  UPGRADES  • 

•  ZERO  HAliaURION  CASES " 

•  MATH  COPROCESSORS  • 
•MODEMS  4  FAX  CARDS* 

•  EXT  FLOPPY  ORIVEtXT  HARD  OfllVES ' 
EXPANSION  BOXES-LAPTOP  NETWORK ' 

•  LAPTOP  CASES-BAnEHIES  • 


COMPAQ 

LTE-ZO  $ieM 

LTE  286/20  $2399 

LTE  286/40  $2688 

LTE  386S/20  CALL 

SLT  386S/20  CALL 

EPSON 

LT  20  $9a« 

LT  286E/20  CALL 

LT  286E/40  CALL 

LT  3a6SX/40  CALL 

LEADING  EDGE 

DLT  386SX  $14M 

PACKARD  BELL 

PB-28aV  $1»4$ 

PANASONIC 

CF-170e  $134* 

CF-250e  $1499 

CF-270  $1789 

SANYO 

MBC  16LT  $S4» 

MBC  17NB  $1799 

TWIN  HEAD 

386SX  $2498 

286  LflS  CALL 


OSJ  •  OPERATIONAL  W(  UNIX  li  OSS  I 


•I".  I': 


PRINTERS 


..415a 


LX-810  

LQ-510   »26» 

LQ-aSO  ft428 

LQ-950  »448 

LQ-1050   85BB 

LQ-25S0  »8»» 

FX-1OS0  $429 

AP-2000  „  _.CALL 

AP-^000  CALL 

AP-2500  CALL 

ACTION  LASER  PLUS.  »78« 

STAR 

NX-1020H  $229 

NX-lOOOIl  »148 

NX-1001  916! 

NX-2410  926! 

NX-2420R  934! 

XB-2410  846' 

XD-2415  950' 


K'A^m  HEWLETT 

NEW  HP  LASER  JET  III  SUCALL 

HP  LASERJET 

SEFIieS  IIP  9899 

HP  LASERJET 

SERIES  III    91««« 

DESK  JET  500  „  9409 

DESK  JET  PLUS   CALL 

PAINT  JET  XL  CALL 

LASER  JET  IID    91998 

L^SER  JET  HID  92488 

1 ,  2  &  4  MB  RAM  UP  GRADES  FOR 

llP.iliJ!   CALL 

25  IN  ONE  FONT  CART  CALL 

LASER  MASTER  \ 
TURBO  BOARDS&PRINTERS 

LMIOOOdOOOiiooodpi)  $5495 

LM  SERIES  III  6MB/135  FOMs  $3488/ 


P-6300. 
P-6200. 


P-2200XE  9278 

Panasonic 

KXP-1180  9159 

KXP-1092  9229 

KXP-1123  9259 

KXP-1 1 24  9269 

KXP-1524  9399 

KXP-1 695  8399 

KXP-1 624  9385 

KXP-4420  8788 

KXP-4450...„  91228 

KXP-44SS  91899 

CITIZEN 

GXS-140  6299 


mar 


80386SX/1ft-MHZ     >038S  DX/29MHZ      80388  DX/33MHZ    .  B  Ir;  


•  2  MEG  RAM 

•  124UEaiOEHD 

•  144(1.2  MB  FD 

•  1024X7M  ;16  BIT 
25«K  VGA  CARD 

•  3  BUTTON  MOUSE 

•  101  KEYBOARD 

■  DOS401,GWBASIC 

•  3  YR  WARRANTY 

WITH  1  YR.  ON-SITE  SERVICE 


'2MEQ  RAM 
'  124  MEG  IDE  HO 
'  144(12M8FO 

'  1024X7M/18BIT 
2S6K  VGA  CARD 
'  3  BUTTON  MOUSE 
•  101  KEYBOARD 
'  DOS  4  01  GWBASIC 
'  3  YR  WARRANTY 

WITH  1  YR  ON-SITE 
'  LAND  MARK  SPEEO 
'  OPEMTlO^L  W 


SERVICE 
(34MhZ) 


]  MEO  RAM 

124  MEG  IDE  HD 
1.44*  1.2  MB  FD 

i024X7u/ieBrr 

25«K  VGA  CARD 
•4K  CACHE  MEMORY 
3  BUnON  MOUSE 
101  KEYBOARD 
DOS  401  GWBASIC 
3  YR.  WARRANTY 
WITH  1  YR.  ON-SITE  SERVICE 


N  O  V  E  L 

GOLD  AUTHORIZED  DEALl 
4  USER  NETWORK  STARTING  AT  $3495 

AUTHORIZED  INSTALLATION  &  SYSTEM  DESIGN 
CUSTOM  CONFIGURATION  &  CONSULTING 
FAX  ALL  BIDS,  PROPOSALS  &  PRICE  QUOTES 


L 


C>FAX 

SHARP  pmsom 

FO-120  $499  KXF-50  $488 

F<  1-240  $699  KXF-90  $619 

FO-334  $768  KXF-11(   $768 

FO-510  CALLKXF-22(   $968 

PMFAX  CAHONFO 

UF-127  $629  FAX-15  $448 

PD-2300...CALL  FAX-24  $699 

UF-270M.$1199  FAX-26  $899 

UF-300  CALL  FAX-80  CALL 


EPSON  MURATA 
EPS1000  .  $469  M1100  $599 

EPS2000  .,$548  Mie50  $795 

EPS3000  .  $699  F37  CALL 


TOSHIBA 

4600  $599 

4700  $699 

RICOH 

RF1  CALL 

RF915  CALL 

RF920  CALL 

copes 

CANON  PC-1  $478 

CANON  PC-2  $585 

CANON  PC-11  .  $998 

SANYO  SFT-50..$599 
MITACC10  $598 


NOVELL  EIS II 215C 
NOVELL  AOVANCED215C  . 
NOVELL  SFTZISC  ,  ,  , 
NOVELL  NET  WARE  386  3  11 
GUPTA  TECHNOLOGIES  SLO 

AMERICAN  POWER  CONVTRSION 

UNINTERHUPTIBIE  POWER  SUPPY 

450  WATT  CALL 

520  AATT  CALL 

800  WATT  CALL 


PUREDATA  SBITARCNETCAHO  «7I 

SMC  e  BIT  ARCNET  CARD  tM 

TMOUAS  CONRAD  8  BIT  ARCNET  CARDW! 
THOMAS  CONRAD  6046  PS/2  i229 
THOMAS  CONRAD  61 5011  SMAflT«UB»67! 
Of  1 16  BIT  ETHERNET  CARD  1164 

TAPE  BACKUPS 

WCX-NTAN  INTERNAL  60  MB  $871 

WO'oNTAlNlNTEB.NALISOWB  «78 


All  RETURNED  SIIIPMCNTS  ARE  SUHIICI  TO  A  20%  Kl -SIOCKINC-,  1 1 1 .  All.  SHIPPING  &  HANI)IIN(;  IS  NON-Ktl  UNDABLE.  PRICtS  &  AVAILAIilLIIY  ARE  SUBItCI  TO  CHANCE  WIIH 
our  NOTICE.  WE  ARE  NOT  RESPONSIBLE  FOR  TYPOGRAPHICAl  ERRORS  OR  MISPRINTS  WE  RISIRVE  THE  RIGHT  TO  IIMII  QIMNIIIIES.  THIS  AD  SUPERCEDES  ALL  OTHERS. 


CIRCLE  486  ON  READER  SEfWICE  CARD 


Cci  ■alerlal 


EXCEL  MICRO  hokSZ.:«  714  •  27Z-0500 


•  LAPTOPS  • 


ALU  Ventufe  386SX  20MB   2499 

ALTMA  NSX  3S6SX/2aMe  2849 

AST  28650/40Me  217*2479 

386SX  20'40MB   2579/2879 

EVEREX  386SX20M8    2079 

PANASOMCCF.17aCF'270    1389/1899 

POOET  PC  8088  undef  m  CALL 

TEXAS  INSTnuMEHTS 
TM2000  286/20MB  1/2/3Me  2299/2449/2S99 

TM3000  386SX  40/60MB   3669/3969 

TOSHIBA  TIOOOSE  1MB/3k«B  999/1249 

T1000XE,1MB<3M8   1299/1549 

T1000LE  20MB:1/3«lilB   1679/1929/2179 

T1200XE:1MB/3M8    2169/2299 

T2000SX-20MB  1  (3«MB  3349/3599/3849 
T20O0SX-40MB  1  a-SMB  3649^3899/4149 

TSIOOSX-SOMBIGMB  3969/4099 

T3200SX-40MB 1/3MB  3369/3499 
T3200SX'120MB  1/3MB  3969/4099 

T5200-100/200MB  5199«699 

PnO-PAC  Cany  casa  w/shouUer  sirap.  axtra 
pockets  tor  soflware.manuals.  bananas  & 
portable  printer,  etc  99 


•  FREE  SHIPPING  • 


PREPAID  ordM  orty  [by  wtti  UPS  Oottfid  10  *B 

cc-'fluou*  lIMM  Some  haavy  'fe'->4  iucf  a&  --lon'tcyi  a 

ccTJa^y  cf*c«s  C  as"!*'  r'*<>>  ofOof*  i^weO  iiimeoiaP* 


•wJc5KSL' I 'MODEMS. 


COMPAQ 

SLT  286:1MB/4MB  185«99 

LTE  286  tMB/2WI8  139/169 

EVEREX  TEMPO  LX  2MB  229 
HEWLETT  PACKARD:  MIO/IIP/III 
1MB/2MB/4MB  99/139/239 
PACIFIC  DATA  FOB  HP  LASER  JETS 

1MB/2M6/4MB    139/179/279 

LEADINQ  EDGELT  3S6SX :  1  MB  1 29 
NEC  PS286/386SX  1/4M6  209/499 

SHARP  P6220:1MB  179 

TEXAS  IMSTTM2000  t  MB  199 
TOSHIBA  T1 OOO  768k  Card  249 

T1000SET(E/LE2M8   279 

T3100SX  2MB  ea/4MB  ea  149/399 
r3200SXL2MB  e&4MB  sa  149/399 
T5200  2MB  ea/8MB  ea  149/799 


NETWORKING 


AFmSOFT  Lantasbc 

Ettiernel  Starter  Kit  485 

Ettwrnet  Adapter   235 

OCAylRMA  Full  Lin*  CALL 

STANDARD  MICRO 

Arcnet  Hub  Active/Passtve   29ft/79 

Arcnet  Intelligent  Hub: 
Coax/Twin  Pair  479/569 

Coax  PC  130/PS110   119/369 

Coax  PC  270E  w/instal  kit  155 

Coax  PC500  16bil:  WS/FS  259/329 
Coax  PC  550  16  bit:  WS/FS  289049 

SYNOPTICS  Full  Une  CALL 

TURA 

Arcnet  Hub  Actve/Passiva  CALL/49 
Arcnet  Lancard/A:  8  bivl6  brt  73/189 
Ethernet  Lancard/E. 

8  brt- 6  brt   135/239 

Ettwmet  Lancard^  TP  16  bit  299 
WESTERN  DKSITAL  Ethercard  plus 

8  bit  witfi  8k  1 79 

16bil16bitMCA  249/279 

XIRCOM  Pockal  AdapMra 
Afcnet/Ethemel  279/42S 


EVEREX  2400  MNP5  InvEx  1 59/1 99 
INTEL  2400  MNP5  Int/Ext  189/229 

9600  V42  Ext  w/SW  499 

MEGAHERTZ  2400  Inl  w/softinra 

Compac  LTE«LT  159/165 

Toshtia  In  slot/No  sM  139/135 

NEC  ProSpoed  149 

Zenitti  iei.183.SP.SP286  149 

tlTSUBISHI  LP  2400  Int  149 

PRACTICAL  PERIPHERALS 

2400  Mini  Pocket  129 

2400  MNP5  Int/Exl   169/199 

9600SA  V32/42  Ext  445 

PROMETHEUS 

2400  MNPS  Int/Ext   17*199 

TELEBIT/ALL  MODELS  CALL 

TOSHIBA  1200  Int  TIOOO  65 

2400  In  stot^  slot  219/249 

US  ROBOTICS 

Couner  2400  MNPS  Inl«x1     279^31 5 

HST  14  4  V42bis:lm/Ext  499«35 

9600  V32  MNPS  Int/Ext   519^69 

HST  V42  Dual  Std  lnvtxT  759/799 
WORLD  PORT  2400  Portable  239 

2400  MNPS  Portable  339 

2405  MNPS  Toshiba  Noslot  299 

9600  V32  Portabte  569 

ATI  VGA  Wonder  Plus  w/512)<  ..  235 
HERCULES  Graphics  Stn  U1I  629/929 

NEC  Graphcs  Engl 6/256    599«99 

NUMBER  9  Graphic  Xcce  Lvt  1  599 

G  X  Level  2-5  XT/PS2  CALL 

ORCHID  ProDesigner  II  IMB  325 

5K3MA  DESIGNS 

VGA  Legend  l  MB  349 

VlDEO-7  VGA  1024r:512k   229 

V  RAM  VGA  512k  349 


•  ORDER  BY  MODEM  • 
Z4HRS  •  714/734-1617 


jrry 

Unless  stated  Media  Not  Included 
ARCHIVE 

40MB  XL  «/1ape:lm€xt  25*369 

80MB  XL  w/lape  lnvExt  375/485 

CORE  TK>e  Light  300MB 

Int  w/tape:  XT/PS2    379/399 

Exiw/tape  XT/PS2   51*529 

MAYNARD  MaynStream  CALL 

MOUNTAIN  152MB  <v/Mach  H  int  649 
TALLGRASS  TECHONOLOGIES 
PC/AT/PS2 

FileSECURE  120inVext   335/499 

FlleSECUHE  300  inl/ext  579/869 

FiteSECURE  50O  invext  .  107*1299 

FileSECURE  40OO  int/ext  CAU 

EXTERNAL  FLOPPY  6  ControHar 
FOR  PC  /  XT  /  AT  /  386 

3.5-:  1  44MB  1S9 

5  25- 1  2MB  185 

FLOPPY         EXT  KIT  3«0K/1  JMB 

IBM  PS/2  Most  Models  179 

COMPAQ  LTE/SLT   17*185 

MITSUBISHI  286L   179 

NEC  ProSpd  286/386SX   179 

TOSHIBA  Most  Models   179 

ZENITH  SupersPort^Se  179 

Hard  Dnves  Ext  tor  portables  CALL 
PLUS  HC  II  XL:50MB/I05MB  379/649 


•SCANNERS* 


CMNNON  DS  3000  565 
OS  3000  w'OCH  SW  BeadFlight  715 
COMPLETE  PC  Full  page  499 
DEST  Personal  Scan  w/OCR  679 

PC  3000  Solution  Pac  1499 

PC  3140  Solution  Pac  1899 

HP  ScanJet  Plus:  Specity  l/F  -  ,  1469 

SCANMAN4  XT'AT  PS2  189 

ScanManPlus  PS2  50  4up  249 

ScanMan  256  XT/AT/PS  319 

MKROTEK  300G:XTorPS2  1199 

300Z  Cotor/GS  XT/PS2  1699 

shaup  jx  100/jx  300  call 

ID' coo  DISCOVFR  MCVlS*ano5%lcAnv?. 


•  CD-ROM  • 


NEC:  CDR35  Portable  375 

Battery  Pack:CDR35   75 

CDR82  Int- Halt  Ht  _    555 

CDR72  External  625 

COR  l/F  Kits.  XT/PS2  13*219 

PANASOMC  940MB  S.2S' 

LF-5014  Worm  Int  -  1959 

LF-SOIO  Worm  Ext  2159 

Worm  Cont:  XT/PS2    26*649 

SONY600M8  5.2S' 

CDU-510lnt   629 

CDU-7101  Ext    759 

Interface  Card  CALL 

TOSHBA  CD  ROM  Sut>  Syalam 

PC  IntEit   69*729 

For  PS/2:  Inl/Exl  82*929 

CANON  BJlOe  339 

DKOMX  1  SO  PLUS  Parallel  339 

With  3',6' or  Iff  cable   355 

HEWLETT  PACKARD  IIP/III/11D/IIID  CALL 

TEXAS  INST  PS17/PS35  1395/1749 

XLPS17/XLPS35  2499  2799 

AUDIOVOX  1 10/220  volt  50«0  Hz 

IOOa/2000/3000    37*429/529 

SAMSUNG  1010/1100    39*429 

SHARP  CAU 

COMPLETE  PC  Fax  9600:lnl/Port  28*295 

Complete  Communicalor:  Modafii,  Fax  a 

Voice  Mail  System  395 

EVEREX  2496  Inltxt  25*329 

FRECO«Fax96   _  165 

Fax96  w/1  Liner   „  239 

INTEL  SatisFAXton  9624    385 

SalisFAXtion  9624  PS/2  479 

WORLD  PORT  2496  Portable  439 

Toshiba  No  stoHn  sto  39*449 

ZOOM  9624  Send  Receive  Fax   159 


•  PRINTERS  • 


•  FOREIGN  ORDERS* 


FAST  ana 't 
1  fi  nn>n 


R  Door  to  Doc.  ful^  imured  Uos>  COuntri«s 

s'-.p^w*  ^^a^g^n  MflfW  C'«C>1  Car 


If  you  don't  see  everything  you  want,  PLEASE  CALL  us. 
New  Lowest  Prices!  5  Year  Warranty!  Best  Brands! 


TOSHIBA  TtOOOSE/XE         2MB  $299 

ni_.ii',.  '  i/iiwvi  I16O0  nioof  pmb  si79 

IJ/OO  3MB  S23') 

15100,15200.18500  2MB  SI 59 

NEC  Prospeed  286,  386SX     imb  S289 

ZENITH  kjp<^5(Xjn  286/f/SX  IMBSI59 

Best  selling  mem.  boards.  80ns  chips 

BocjRAM  AT  Plus  l&Ot  2MB  $229  4MB  S374 
Bo<:.<<!AM  XI  CHiy  pkjg  in  I  MB  S  1 59  2MBS2 1 2 

COMPAQ  hilly  compatible  memofy 

2861  386/20  25  20r  25e  3B6S  nxxxjies 

IMB  S99  4MB  S3I9 
386/20c/25e/386s  expansion  bosr* 

IMB  SIS9  4MB  S369 
386/33  486/25  System  Pro  mod  2MB  S 1 89 
386/16  boards  IMB  S3I9  4MB  S639 
386/l6modulclormo(hcrtX)tira  IMB  SI39 
SLT/2a6  IMB  $179 

Porrablc  IN  expansion  board  witri  2MB  S289 
irE  1MB  SI  19      2MB  $179 


H-P  LASERJET  II.  IID,  IIP.  III.  and  HID 

■'j;  "1.      •:  :     ■  Mi'       1MB  S99 

I  2MB  SI49 

4M8  S249 

UVJ.  :  I  I  r  -  ;  ,  1  f/ts  ^111  S249 
IBM[,i-,t  r  -  rir  [cr  r...-fiiL.y  ,i(_^^iM'ic\  Pie.rseC.ill 

IBM  PS/2  easy  memory  expansions 

30/286kil  SI2K     S50       2MB  SI49 

;0{6I/I2I/Q6I  IMS  S79  2MB  S I  j9 
70A2I/A6I I/B2I/B6I  2M6  SI39 

sail  1/31  I/I  11/121/321  board  2M8SI69 
8MB  board  with  2MB  mstaned  lor  70/80 

30/286  50.  502.  55.  55SX.  60  S399 
Ai3dititvvii  2MB  mod  lor  ribove  bo<»f(l    S  I  39 

Add  IMB  to  286  and  386.  only  $491! 

f  asy  plug^n  SIMM  &  SIPP  memory  nxxJules 
IMB<9  70ns    SS4      SOra  S49 

*m  .  9  SOra  $299 

Intel.  Cyrix  Math  Coprocessors  Pis  Girl 


FREE  Guide  to  PC  Upgrading! 


Please  call  for  your  free  TENEX  catalog  with  thousands  of  great, 
easy  PC  upgrade  ideas  at  terrific  savings!  We  have  Smillions  in 
inventory  and  350.000  satisfied  customers  over  our  9  years. 


56800  M.igneliC  Drive 
Mishawakd.  IN  46545 


Computer  Express 


Lsrrcan      1  -800-776-678 1 

International  2 1 9-259-705 1   FAX  2 1 9-259-0300 


No  fee  for  V/MC/DC 
U  S  Snipping,  mv^ng  00 
P  O  i  i  OMien  »w*comc 
Pncn  itnd  ivait*i)iiy  may  vi^ 


mmm 

Please  write  to:  PC  Mag- 
azine, PO.  Box  54093, 
Boulder,  CO  80322. 
Include  your  mailing  label 
from  a  recent  issue  of  PC 
Magazine  for  faster  ser- 
vice. Please  allow  up  to  60 
days  for  change  of 
address  to  take  place. 


CIRCLE  306  ON  READER  SERVICE  CARD 


ORDER  TOLL  FREE:  U.S.  &  Canada  - 1  800  348-4PCP  (4727) 

Japan -0031-11-1865 
In  Hawaii  Australia  -  00 1 4-800- 1 26-943 

(808)  875-1 100  FAX  - 1  (808)  875-0061 

Shipping  &  Technical  Assistance  -  1  (808)  875-1108 

COMPUTERS 


IBM  PS/2 

Lipuip   CiU 

PV2  Mod  30-286  30  Mb  1685 

PS/2  Mod  50Z  3OMb/60  Mb  . . .  I6W/1790 

PS/2  Mod  S5SX  30/60  Mb  241 5/'2600 

PS/2  Mod  65SX  60/1 20  Mb  ... .  3550/3725 
PS;^Mod7060/120/A21 

 2915/3786/4800 

PV2 Mod 90/95-486   ..Call 

PS/2  Mod  75....,  Cill 

COMPAQ 

LIE  286  20/40  Mb   2420/2750 

LTE  386SX  30/60    4575/4924 

SLT386  60Mb  4722 

DPro  386S  20  Mod  1/40  Mb  . . .  1990/2259 

DPn)386E40/llDMb   3485/3756 

DPro  386/25E  (All  Models)   CaU 

DPro386/33  84Mb  7299 

TEXtflNSTKUMLNTS 
Tl  Travelnme  2000/3000  Call 

AST 

Executive  286/386    2125/2582 

Premium  286  512k  1047 

Premium  386 16/25/33   Call 

Premium  486  CaU 

TOSIIIR* 

TIOOOSE/XE/IE  956/1376/1599 

Tl  200  XE  20/40  Mb  1970«all 

nOOOSX  20/40  Mb   Call 

T3100SX4O/1iOMb    3744/4241 

T3200SX40/120Mb   3«6d«an 

T3200SXCok)r  5899 

T520040/100A200/Color 
 4488/4865/5302/5924 

DPI 

286-12  Mhz   539 

386-16  Mhz   839 

386SX-20Mh2  965 

386-25  Mhz   1215 

386-33  Mhz   1590 

486-25  Mhz   3039 

I -year  on-site  warranty 
 CaUfor  Custom  Configurations 

PANASONIC 
170/270    1439/1939 

MONITORS  &TERMIN.\IS 

MONO/COLOR 

1BM8503/«512    227/459 

Samsung  RGB   200 

Amber  12"  TTL  85_ 

VGA/EGA  MONITORS 

IBM8506A)7/08   899  62992X 

IBMKS13  l  i  15   525'II5a719 

Mat!iia\u\\(;A   259 

Mlhubi.shi  EGA  329 

MilsubLshi  13811116915    485'l')Sn 


NEC2A/3D   460/639 

NEC4D/5D   969/2369 

Packard  Bdl  8531/8541   275/290 

Panasonic  1 381/1391   429/499 

SamsungVGV458l/4592 

  344/430/309 

SanyCPDI304   660 

ZenilhI492   595 

 VIDEO  BOARDS  

ATIVGA Wonder 256/512-f   199/240 

ErerexEGA   89 

Hercules  GB1024'I024-^2    659/959 

NEC  Graphics  Engine   Call 

Orchid  ProDcsigner  II  1Mb   339 

Paradise  VGA/ +  16   122/145 

Paradise  VGA  1024   175/219 

Color/Mono/«  Parallel  Card   45 

VGA  1024  256'512   12V149 

 PRINTERS  

CANON 

BJlOE   299 

CITIZEN 

120D/GSXI4O/CSXI45    135/295/399 

HSP50O/55O   301/421 

DICON1X150 
P/?   343/347 

EPSON 

LX8I0  173 

FX  850   289 

FX  1050   399 

LQ510   259 

LQ850   435 

IQ860   549 

HEWIETT-PACKARD 

LaserJet  3/3D   1589/2499 

LaserJet  3SI  3750 

LaserJet  2P   879 

DeskJet  500   489 

ScanJet  -(-   1069 

Paintjet/Ta   955/1680 


LQ  1010  369 

LQ  1050    579 

LQ2550    849 

EPL7000   Call 

EP17500   Call 


FONTS  S  MEMORY 

Pacific  Dala  25-1   278 

Pacific  Dau  1/2/4  Mb   129/169/265 

Pacific  Connect  Laser  Share   299 

Pacific  Pai^PE   349 

Pacific  Dau  PkMIer  in  a  Ctg  239 

LaserJet  Mcmot>  1/2/4  Mb  .  .  1 19/159/245 

Compaq  1/4  Mb  Modules   1 18/383 

IBM/Toshiba  Memory  Call 

CPIJeiPage'Supeisct425-H  299/259 

IBM 

40I9E/4019  Laser  1026/1595 

rupnmirXL24tX24E  765  S')^ 

.\EC 

P-3200   

6200  6300 
Silent «  riler  2»X) 


Quality  at  the  best  prices  under  the  sun. 

0 


Specializing  in  International  Orders 


SilemWriler2Mod90  . 

 1595 

OHDATA 

ML  182   

 228 

ML  320/321   

 324/451 

ML380   

 289 

ML390-h/39l+  

 449/613 

ML393+/393+cok)r 

96&/1055 

OULaser  400/800 

 639/965 

OldLaser820/«40 

  I276/I949 

PANASONIC 

1123/1180  

 239/145 

1124/1124!   

 269/329 

1624/1654/1695 

379/619/410 

4420/4450/4455 

. .  869/1244/2099 

TERMINALS 


Wyse  50/60    375/300 

Wyse30fl5   310/339 

Wyse  150/185    289/379 


SOFTWARE 


AklusPagemakcr4.0  499 

AshtonTate  dBase  lll-h /IV   389/479 

Borland  QuallroPro.2.0   295 

Carbon  Copy   105 

Clarion  Prof.  Devekiper  450 

Compaq/IBM  DOS  .CaU 

Harvard  Graphks  2.3   289 

lBMDispla)»Tile5.0  249 

Lotus  1-2-3  2  2/3.1   349/399 

Microsoft  .All  Titles-Lowest  Price 

Microsoft  Windows  3  0   93 

•NononAd*  .  L  U15.0   110 

Procomm  Plus   62 

Quicken  4  0  39 

Ventura  Publisher  V  3.0   479 

WordPerfect  5.1  245 

400 Additional  Titles  In  Slock 

PLOrrERS  AND  DIGITIZERS 

HEWlEn-P.\CltMU) 

7475.V7550A  1349/2645 

7570.V7575A  2699/3500 

7576EXI   4599 

SUMMACRAPHICS 
Summaskelch  2 12X12/12X18 


 335/565 

CALCOMP 

1023/25    3250/4030 

12X12/12X18    295/497 

MULTIFUNCTION  BOARDS/CARDS/CHIPS 


IBM  5250  Emulation  675 

.W  SJil  Emuladon  499 

VST (i  Pack »    I  ii 

liilfl  AboM'Boird  Pits  329 

Intel  InBoard  PC  492 

Cyril  Fasmath   Call 

80287X1    189 


80387-SX/I6/20/25/33 
  290/320/378/462/562 

MODEMS  &  COMMUNICATIONS 

ATI  9600  ETC  484 

CPI 2400  Internal   79 

CPI 2400  Ext  Fax  123 

CPI  2400  Ext  MNP  154 

EveTtx2400i/2400MNP   99/164 

Hayes  2400/2400B   319/218 

Hayes  Ultra  96    785 

Pocket  Modem  99 

Intel  2400/9600    217/499 

Megallcitz  Laptop  Modems  Call 

PracUcalPcrif.2400/9600   132/485 

I  S  Robotics  HST/Dual  585/809 

 FAX  MACHINES  

Sharp  FO  2 16/240/334    53*649/699 

Intel  Satisfaction   385 

;TFax9600B   339 

 MICE  

DFl  200/400    32/42 

Logitech  C9/BuVPS2  82 

Logitech  Mouscman   72 

Logitech  ScanmanPC/PS2   169/240 

Microsoft  Mice/+Windows  30  ...  103/145 

 DRIVES  &  TAPES  

CotoradoDJlO  239 

Conner  40/100   299/499 

ST  225/238   189/192 

ST157A/25I-I  229/259 

ST  1 1 26A/1 1 44A/1 239A  449/630/795 

ST4096/4182E   530^5 

Plus  II XL50/105    388*38 

MounuUn  Call 

Toshiba  External  3.5/5.25"  Lowest 

Panasonic  LF50 10  Worm   2215 

PTOcomExl5  25    199 

Procom  Ext  PS2  Hard  Drives  Call 

Procom  Laptop  Floppy   Call 

 NETWORK  

Call  us  For  The  Best  Prices  Anywhere 

MISC&ACCESORIES 

KeylronicsKBlOl-l-   89 

Kcnsln^iun  Masicqwce/Plus  85/95 

.AB  Switch  Box   27 

TrippLite  450/1 200/2000  . .  296/618/1 175 
4outk:tsurge   39 


Win 
A  Free 
Hawaii  Vacation! 

No     purcti3vr  (I^rr^^l^t 


Mind  niM  iir  m  ioiicI  air  FEDERAL  EXPRESS  /  24-hour  woridwide  order  tracking/  Printer  Orders  received  by  9  PM  CST  can  be  shipped  same  day  /  All  credit  card  and  COD  orders  checked 
pi      A  \iNa.  MC.  JCK  Discover,  Diners  Oub,  COD's.  Wire  Transfer,  Letter  of  Credit,  TERMS  ft  LEASE  AVAILABLE  (one  day  approval)  /  Credit  cards  not  charged  until  product  shipped 


Vl(ist  urdcr^  sliip[K-il 
elecln>nicall\   *i  .i 

COMR.NME  vr  AM)  Eltl  CWION.AL  P.O.'S  .ARE  WELCOME  Allow  10  days  for  per^nai  checks  to  ckar  /  Prices  reflect  a  3  per  cent  cash  discount  /  .Non-dtfective  returns  subject  to  a  restocking  charge  /  All  warranties 
good  through  ParadiM'  lAimpiili  r  Products  /  Prices  subject  to  change  without  notice. 
HOI  RS:  8:30  AM  TO  8:30  PM  CST  MON-FRI,  10  .\M  TO  4  PM  CST.  SAT. 
Paradse Computer FVodLJcts Ltd.  PnBaxagCB53  03133,1X75369-0553 

CnCLE  1 45  ON  READS)  SERVICE  CAfV) 




(i 

COMPUTER  DISCOUNT  WAREHOUSE"*  @ 


Dexas 
Instruments 

TravelMate  3000 

Notebook-Size  Portable  Computer 

Features:  •  80386SX  20  MHz  Processor 
•  VGA  Display  .  8  5"  x  tr  x  1.8"  •  Internal 
3  5"  Floppy  Dnve  •  Limited  1  Year  Warranty 
Weighs  Only  5.7  Pounds 


$3457.60 
$3534.15 


$3658.60 
$4015.67 


WHY  PAY 
RETAIL? 

CDWSeUs 

For  Cess 

AND  SERVICES  YOU  BETTER 


MAXSTATION  386SX 

Today's  Best  Computer  Value 


Fealurat:  803B6SX  Microprocessor.  16  MHz  • 
1  -6  bit  •  One  Parallet  Port.  One  Mouse  Port. 
One  Serial  Port  .   MS-DOS*  4  01 
•  Alphaworks  integrated  productivity 
package  version  2.0  *    1  Year  Limited 
Warranty  on  Parts  and  Labor .  16BrtVGA 
Card  •  80  Meg  Hard  Dnve  •  3  5  &  5  25 
Ftoppy  Drive 

CDW^  Price 

$1289.46 


I  MB  RAM  ■  5  SIOIS-4-1E  M. 


HARDWARE,  SOFTWARE  &  PERIPHERALS  AT  DISCOUttT  PRICES 


NETWORKING  PRODUCTS  ! 


N  N  O  V  E  L  L 

ETHERNET  lntertac8ConneclOT(NE  1000)  $158.44 

ETHERNET  For  PS(2  (NE/2)  251.72 

ETHERNET  Board  (NE2000)  187.06 

ETHERNET  Eisa  (NE3200I  756.U 

3€^m' 

3COM  3C503  TP  10  Base  T  5293.41 

3COM  3C507  Ettwnel  C«rd  294 J7 

3COM  3C503  Elherlmli  1W.70 

3COM  .K'.osB  t  ll'*mel  Plus    5»3.«1 

:«'(iM  -w     1  UCA  i;itiern«  280.46 

3COM  Elhemel  Repeater  848.31 

3COM  X501  Eltiemet  Board  322.73 

TIK»lVS»n>MlVI) 

S142  AlcnM  8-BII   893M 

6045Arcnel  16-B«   20S.23 

6t42TP»Attnet    103.53 

6046  PS;2  Board  Afcrm  _   228  16 

S1SO-10  8  Port  Smart  Hub   508.65 

6150-11  16  Port  Small  Hub  691.01 

6045  Twisted  Pair  Plus  EllMnwl  229.07 

Mwe  Twisted  Pair  PS'2  Plus  Elhemel  245. 1 1 

4045  1&'4  Tolien  Ring  XT/AT  510.23 

^^^^^^^m  ACCESSORIES 

350eTP  CorcemiatOf  AUI  $747.73 

350eTP  Corcenlralor  BNC  897.73 

3&oeTP  Concentialoi  TP   727.27 

Active  Hut)  8  Pofi  Twisted  Pair  365.91 

SMC  INTERFACE  CARDS 

3008  Coax  e.Bil  Eltiemel   $1 74.62 

30ieCosx  16-84  EXemet  184M 

PC  500FS  Coa«  A/cnol  f  Je  Server  1 6-811  279.31 
PC  500WS  Coa«  Aicnel  Woikslanon  16-Bit  169.41 
PC  TP  Airr-jt  Tilo  S*tivi*  16  B<1  304.60 

PC  550WS  TP  Aiaw  WorVslation  l&SI  187.21 

Eisa  3200  Arcnet  Twisted  Pair  738.08 

Eisa3200ArcnelCoa.  718  18 

WESTERN  DIGrfAL 

WD  16  B<l  10  Base  T  Elhemel  S305  44 

WO  MCA  PS/2  10  Base  T  Elhemel  224  42 

WDB-Bil  lOBaseTEtneinel    199.60 

WD  Ethernet  Plus/A  PS/2  Coax  247.13 

WD  Elite  le  Bit  Ethernet  Plus  Coax  173.84 

WD  Elite  8  Bit  Ethernet  Plus  Coax  147.06 

XIRCOM 

Arcnel  Pocket  Adaploi  Coax   S239.20 

Arcnet  Pocket  Adaptor  RJ45   239.77 

Arcnet  Pocket  Adaptor  Thin  Coax  362.50 
Arcn*it  PtKt^et  Adat^'or  10  Base  T  373.86 

ARTISOFT 

Et43  Ethernet  Adaptor  Kit  $211.18 
UVNlaslic  Ethernet  Starter  Kil  .  477.27 

LANtastic  2Mbps  Starter  Kit    339.53 

LANtastic  2Mbps  Adaptor  140.59 

PRACTICAL  PERIPH  PrNET  Senrer  104430 

PRACTICAL  PERIPH  PiPOD  119.10 


NETWORKING  SOFTWARE  H  PLOTTERS,  DIGITIZERS  S  SCANNERS 


WbdFferfect 

COnPORATION 


ASHTON  TATE  dBase  IV  LAN  Pak._ 
BORLAND  Paradox  NetVKHk  5  User  61440 
BORLAND  Oiulllio  Pro  Network  Node  19aie 

BRIGHTWORKS  PS  Prtnl  243.68 

CC  Mail  Products  CALL 

DELTA  TKH  erect  Not  Msm  14822 

HARVARD  GRAPHICS  LAN  Pack  CALL 

LOTUS  1-2-3  2  2  Server   488.66 

LOTUS  1^22  NelKlkNixla. 

LOTUS  1-2-3  3  OSenMT  

LOTUS  1-2-3  30  Network  Node   

LOTUS  Freelance*  Server  

LOTUS  Symphorr^  Server 
MlCnORIM  Rbase  V3  I  LAN  6  Users 
MICROSOFT  Word  5  5  Network  Node 
MICROSOFT  Excel  Network  Nodes  . 


.till. 


583.33 
349.50 
456.93 
599  13 
589.00 
185.39 
255.60 
485  50 
CALL 


MUHTON  LAMHt-Rl  PRODUCTS  

NOVELL  Network  Access  Senrer  CALL 

ONTRACK  Disk  Manager  For  Novel  98.65 

SOFTWARE  PUB'  Prolessional  LAN  Pack  308.13 

WORD  PERFECT  5  1  Network  Node  164.11 
WORD  PERFECT  Ollce  File  Senrer  V3  0  96.31 
WORD  PERFECT  Plan  Pertect  Senrer  289.21 
WORD  PERFECT  Plan  Pertect  Add  Nodules. 109.75 

V.'OMl)  I't  HI  t:Cr  Oltice  AdU  SlalKHis  5PK  296.55 
WORD  PERFECT  Draw  Period  Seivei  269.53 
WORD  PERFECT  Draw  Perlecl  Add  Station  16593 
XTREE  Network   209.96 

—  I  I  I  I  III  I  I  II  I  II  I  I 


■(WIN 


iRvwjeosxeozsoivensnel  

IRWW  80  SXE  80-250  liS  Eitarral.... 


HV'.'r,  .  l.'i-  •■  lernal 

IRWIN  445A  40MB  External 
mrj  48EA  eCMB  Exttmal 
IRWIN  61 511  250MB  Internal 

IRWIN  785S'P  80MB  External 


J07  53 
.449.60 
 S3370 


879.33 
108977 
SS9.79 


Call  For  Controlters.  Acceaeory  Kits  arid  tapes. 


H  Mountain. 

■jMB  External  FrIesato  $2498.19 
Gigatlyte  Ext  Tape  Dnve  4427.60 
M I  < ,  J  N  )  -v  1 J  .HOMB^xIsmal  Backup   809.22 

•1MB  Internal  Backup  484.33 

MOUNTAIN  1  2  Gigabyle  External  Filesale  CALL 

MOUNTAIN  40MB  fnternal  Tape  Drive  249.80 

MOUNTAIN  40MB  External  Tape  Drive  448.88 

UOUNlA't.  .  li  t.'!,  r  I,-,,,.,  (  .-.sji,.  CALL 

MOUNTAIN  250MB  ExternatFikisale  CALL 

Call  For  PS/2  Drives,  Controllers,  Accessory 
KitsafKlTapes 


Manufacturers  Genuine  Ribbons 
Starting  atS1.99 

EPSON.  OKIOATA  IBM  NEC  PANASONIC  1  More 


CALL    12x12»in6Bul  CALL 

CALL  12x16Nri6But  CALL 


HURTR- 

1212181    $396J9  12x17 

Sixrane^afiilcs  Sunma  N  12x12   

Stxnmaqraphcs  Summa  ■  12  X  18  

PANASONIC  FX-RS307U  800x600  Scamar  . 

COMPLETE  PC  Fi*  Page  Scanur  

EPSON  ES300C  Color  Reamer   


...$327 J)0 
.649.00 
.846.20 
.-SS130 


-1188100 


DMP^I 
DMP-6IC 


r,1i>ls'5i!5{}RT 

S261066  DMP« 
T319t«  DMP-62D1 

raHCWLCTT 
PACKARO 


$3457.55 
417822 


.83388,70 
119SiI0 

1073.82 


HP7575A. 
HP7475A  . . 

HP7550A 

HP  SCANJET* 

CAO  MONITORS  &  CARDS 

MrTSUBISHIHL6915AT)<L  $195977 

SIGMA  Laasfviaw  19*  Ful  Page   1619.18 

NEC  QrapHct  Engkie  256/16  892.04  /  599.36 

MITSUBISHI  HLe835ATXL  19"    1798.91 

HERCULES  081024  QrapHcs  SMon  653.40 

A  BSwnchmnBox  AB  X  Bo»i  $28.00  /  34.96 

BFOI/i»*W«GHSoin1BhslBr  _   1S6JB 

CHPFOOUCTS  PS2Ganocar1lll    4725 

CHPHOCXXTTS  XT>ATCuiTX>3»di«llYCrt*  3650 

CHPFOOUCTS  FknSttk   47jOO 

CH  PHOL.     ■    I-  ■  1        .  ,.•   85.40 

CHPBd:      •   i:       ,    ,siKk  31.20 

(XIMPIFIF  PC  riii-imunicator  „„  ..408.56 

COMPll  'i  I"   I     -iLicFax   307.67 

Ekxtr  .jxPaiaW  88.50 

Ewir  ,  Box  108.50 

STHGEN  u/juJCoi.«c«on  25eK/Sia<  ..-CALL/ 43858 

INTELLICOM  Long  L«*   117.70 

KL'i:.;l,l..'  ,(JM,i-y.  .-j«C*P1US   84.70  /  97.64 

KEYTRONICS  5151  IBM  or  AT&T   128.70 

KtYlRONICS  tot  89.50 
PRACTICAL  PERIPH  32K  Inline  Parallel  Butler  123.60 
PRACTICAL  PERIPH  PILINK  Paialel  Extender  8SJ0 

BCIAND  SouO  Cad  L'ASYS   38863 

SOTA  2861  •  1 2  Acceleralor  „  „  280.45 

SOTA  3861-16  Accelerator  485.70 

WESTERN  DIGITAL  1  1  1006  MM1  7»J)0 

WESTERN  DIGITAL  1  1  1006  MM2  80.00 

XT  Power  Supply  165  Watt  59.00 

QrrittFAgeco  . .  3SBa>  ^ha/^posho  62gG5 

JTPax  9800  ST/ffi   9«flPF03»l  735S6 

— ;nT!w*4iiJ:ijH.^.n:^^M 


.5835 
.53.96 
-.88,00 


CURTIS  Ruby  Pk«   

DAT/iSHIELDSIX   _   

DATASHIELD  S85    

KENSINGTON  MP»   

l-lnSlllCirONRGmolo     98-75 

TRIPPUTE  IscbarAOutW    ...44,25 

TFOPPUTE  Isobar  6  Outlet  48.10 


Call  For  Current  Pricing  On  Market 
Fluctuating  Products 
Memory 

258X  DRAMS.  IMS  DRAMS.  256K  SInvns.  IMS  Slmms 
Diskettes  -  Sony.  3M.  Maxell.  VertMtlni 

Tape  &  Removable  Cartridges 

3U.  Sony.  Iomega 


1  SOFTWARE 

«218.18 

ALPHA  FOUR  1  1  Retalnnal  Database 

ASHTON  TATE  dBase  IV  

AUTODESK  Autoskelch  

298,80 

 479.77 

 147 JO 

ALH'tDDESK  Animator  

av^tRBLijEOg  PkisAOanDsd  

RTIRI  AM-|R>*>. 

 -277,48 

157J5 

BTlRlAMISrttoliU^n 

MOO 

nrMAMiT.^r^ 

 66-00 

BORLAND  Tuito  Pascal  

 1M20 

BORLAND  Cm  ViO  

BOflANOPmdtKVaS  

BORLAND  OualtroPio  20  

BR00ER8UND  Pnnt  Shop  _. 

CENTRAL  POINT  PC  Tools  V6.0_ 


.MM 


CHIPSOFT  TURBO  TAX  1040  4345 

CHIPSOFT  TURBO  TAX  PRO  .218J0 

CLARION  ProlaMional  Dwskipar  44*J4 

COMPUTER  ASSOC  Super  Projeel  Expert  .  413J0 

COMPUTER  SUPPORT  Arts  5  Letters  439.12 

CUSTOM  Fieedom  ot  Ihe  Press  Poslscnpt  .  241.44 

DAC  Easy  Accounting  4  1  8SJ3 

DAC  Easy  Bonus  4  0  -  18SJ1 

DATAEASE  File  Management  ....466.10 

FIFTH  GENERATION  Mace  UW.  1990  «8J0 

FIFTH  GENERATION  Fastback  Rus  109.70 

FIFTH  GENERATIONS  Dfect  Access  S8J8 

FORM  TOOL  3  0   57.80 

FOXBASE  Foxpto   ^..,_439AI 

GIBSON  Spinwrile  20V.I.1  83.96 

IBM  Displaywrile  5  0   .238.90 

INTEL  C  Code  Bulkier   CAU 

INTUIT  Quicken  _.  JB.70 

LAN  Spool /LAN  Space  J86.10aiM0 

LOTUS  12.3  5(25-  /  ir  Va2   .434,27 

LOTUS  1. 23  V31  

LOTUS  Agenda  V2  0  

LOTUS  Freelance  Plus ... 

LOTUS  Magellan  

LOTUS  Manuscnpt  

LOTUS  Symphony 


..47740 
...4S84S 


 427.79 

 .47S.T3 

MICRORIM  Rbase  For  DOS  488.80 

MICHOCOM  Ciiljori  Copy    1MJ7 

MICROSOFT  C  Compiler  6  0   402,40 

MICROSOFT  Flighl  Simulator  4.0  3840 

MICROSOFT  Fortran  Compiler  S.0  282.43 

MICROSOFT  Quick  Basic  Compaar  4.5  84.75 

MICROSOFT  v^ton^  V5  5    208.77 

NANTUCKET  Clipper  V5  0  

NORTON  Advanced  Utilities  V.5.O.... 

POWER  UPi  Calendar  Creator  Pkjs  36.88 

PROCOMM  Plub  63.87 
OUARTERDECK  Desqview  386  V5  0  123.88 
OUARTERDECK  OEMM  386  Manager  59.00 

QUARTBVECKQRBmSMerlesI  4640 

aiiARTEROECKQRamSMtnMlorPS2  8*40 

QUARTERDECK 
OUALITAS  366  Max  5  0 


 ^7110 

 73.20 

REFERENCE  Giammal*  4  V1.1  4840 

SOFTLOGIC  Software  Caiouael  48.78 

SOFTWARE  PUB  PFS  WWtB  -.15440 

SOFTWARE  PUB  FXslChoee  «*>roc«gy  84,75 

SYMANTEC  04A   22740 

SOFTWARE  PUB  Hanraid  tSr^ltics  V2.3   30441 

TOBIAS  Managng  Vour  Money   132/W 

TRAVELING  SOFTWARE  Laplmk  ill  87.58 
TRAVELING  SOFTWARE  Banery  Watch  3340 

TRAVELING  SOFTWARE  Oeskink  97.80 

WORDPERf  fcCT  5  t  5  25'  01  3  5"  249.39 

XEROX  Ventura  SoAware  Version  3.0.  51742 

XEROX  Form  Base  1  1   303.37 

2SOFT  PC  Paintbrtjsh  IV  Plus  


AT  CDW"  YOU  GET  MORE  COMPUTING  FOR  YOUR  BUCK.  CALL  NOW! 


I CDW"  means  Service  I CDW  means  Savings  I CDW"  means  Business  I CDW"  means  Experience 
I  CDW "  means  Technology  I  CDW "  means  Networking  I  CDW  "  means  Computing 


PCM242 


FREE  TECHNICAL 
SUPPORT  FOR  CDW 
CUSTOMERS. 


(800)  326-4CDW 

WE  SELL  NAME  BRANDS  FOR  LESS! 


ALWAYS  WORKING  TO 
KEEP  YOUR  COMPUTING 
ONE  STEP  AHEAD. 


:  RATED         IN  AN 
INDEPENDENT  SURVEY  OF 
READERS  BY  ZINE 


COMPUTER  DISCOUNT  WA 


PACKARD  BELL 


Packard  Bell 
Force  820 

Personal  Computer 

•  80386SX  Microprocessor  •  20  MHz 

•  16K  Cache  •  85  MB/20ms  HD  Drive 

•  2  MB  RAM  (Max  16  RAM)  •  5.25" 
1 .2  MB  Floppy  Disk  Drive  •  3.5' 
1 .44  MB  Floppy  Drive  -VGA 
1024  x  768  •  512K  Video 
Memory*  101  AT"  Keyboard 

•  4  Exp.  Slots  (3  16-Blt,  1  , 
8-Bit)  •  Clock/  Calendar 

•  2  Serial  Ports,  1  Parallel  Port.  1  Mouse  Port,  VGA  Video 
Port  MSO  Watt  Power  Supply  Novell  Network  Certified 
•1  Year  On  Site  Warranty  MS-DOS  4  01  GW-Basic 
■  LolusWorks  Integrated  Software 

NOT  AFFILIATED  WITH  ANY 
FORMER  BELL  SYSTEM  ENTITY. 


I  WHY  PAY 


RETAIL? 

CDViSeUs 

For  Less 


AND  SERVICES  YOU  BETTER 


EPSON  NB3s  386SX  Notebook  Computw 

•  Powerful  80386SX.  I6MH2  Microprocessor  r~  

wilfi  0  Wait  States  •  Opt.  Removable  20  VV^^^^W? 
MB  or  40  MB  Drive  Module  •  Sind  RAM  |3itfl»i|^l|/ 
of  1  MB.  Exp.  Up  to  5  MB  •  Supports  1 
Soptiistkated  Grapfiical  User  Interfaces      ,  — -J  / 
Like  Microsoft-  Windows  .  -^^^C^iSr^?" 
MS-DOS  4.01  •  Removable 
Battery.  Plus  an  AC  Adaptor  Bind 

•  One  Year  Limited  Warranty       fKi  I 

Epson  NB3*  386SX  .ViMLL 

20  MB  (2.5")  Removable  HDD  .CALL 

40  MB  (2.5")  RatnovaU*  HDD  .CALL 


$1499.62 


HARDWARE,  SOFTWARE  &  PERIPHERALS  AT  DISCOUNT  PRICES 


MASTMOC 

MAX  STATION  286  40MB  VGA  lnle<faca  $899.60 

MAX  STAIION  386SX  SOMB  VGA  Inleriace  12«9.4< 
SStAHOlBi 

PacUra  B«ll  286  Notebook  .  $1796.44 

FORCE  1 . 286/12. 40  Meg.  1  M8  VGA  Adapt  9aM7 

FORCE  1  1  Dr.  286/12.  fMB  879JXI 

PB 386.^3  2 MB  3 5'  »Si5*Dtlw«  1(79J0 

Force  SX  :.>0  MHz.  85  MB,  VGA  2  Onves  14M.83 
FomSX20MHz.  130MB.2  0r.Mod«n  1673.25 
Fo<ceSX20MH2.  21CMB  2Dt  ,  Fax  Boart  1998.70 

gF170XT  1C1MH;20MB  NaleOook  LapBp  CAU. 
F  270  286  16MH2  2CMe  VGA  Notebook  CALL 

ALR 

ALfl38&33  Model  101    t16SS.7D 

ALR  Busrass  Verea  48&33  101  J279.60 

ALR  Pov»CTF)e«  286  40  MB   CALL 

ALR  Powf.>fia«  3a6SX  Model  I  1019.30 
CALL  FOR  THE  LATEST  MOOELS  FROM  ALR 

2051.00  DP386'2 
3338.00  □P3862! 

2297 JO  CPO-38L  _  _  

0P386S20Mdl'l  1886420  SLT386S2CM<»6041»J8 

«< 

SAMSUNG  SO620  286/12  Bua   $722.47 

SAMSUNG  S071 6  386SX  1 6  Baae  1023.30 

SAMSUNG  NotanusMr  SX16  20  MB  2596.70 

SAMSUNG  NoMmaWr  3X16  40  MB  CALL 

SAMSUNG  PC  Tamwial  286/12  Emwnal  569.60 
TEXAS  INSTRUMENTS 

TEXAS  INSTR  TRAVELMATE  2000  J194S.11 

TM  3000  SX  Notebook  20  MB  3457.60 

TM  3000  SX  Notebook  30  MB  3534.15 

TM  3000  SX  Notebook  40  MB  .  3658.60 

TM  3000  3X  Notebook  60  MB  4015.67 

1MB  Module  CPO  386  3865  20E/25E   $105.23 

2MB  MeiDory  Board  CPQ  LTE  286    196.00 

4MB  Men  o'Y  Boafa  CPU  LIE  .^B*:  607.00 
4MB  Mer'.ij'V  Card  CPU  Lit  3B6S  1135.00 
2MB  Memorv  Board  CPQ  SLT  386  279.00 
4MB  Memory  Board  CPO  SLT  386  607.00 
BMB  Moniory  Mod  CPO  DeskpnVSvstem  Pro  CALL 
4MB  Mocule  CPO  386,  3865.  20E>25E  350.00 
4MB  CPO  Exp  Bd  -  386S.  20E/25E  385.00 

1  MB  AST  Cuprd  Simms   CALL 

4  MB  AST  Cupid  SuTims   CALL 

AST  Exec  38eSX  4  MB  Module  CALL 

2M8  Uparada  HP  LaserJet  II  /  IID  189.00 

IMBt^rwjeHPUaerJelllP/UI  112.00 

2MB  Upgiwle  HP  LnerJat  IIP  /  lit  169.00 

4MB  Upgrade  HP  LaaarJet  II  /  IID  352.00 
IBM  Personal  System  II  Memory  CALL 
2MB  Memory  Module  IBM  P%I2  Mod  70'SOZ  160.00 
1MB  OKI  Laser  400  159.00 

NNQSTON  FOR  TOSHBA 

2M81200XE  419U0  4tiB3100SX   SBtXD 

2MB3100SX  mm  Maansx   i9&xd 

4M83200SX  _  9aU0  3MB3aiO   J73J0 

2MB  Meino-v  Module  TOSHIBA  5200  195.00 

8  MB  Metiory  Module  TOSHIBA  5200   964.00 

WYSESOCO  Amber  orGieen  $348.11/28695 
VWSE  ISO  Amber.  Qroen  or  Wtme  266J6 

HrrACHI  360O36S0   M66.61/S30X6 

NEC  Extemal ,  PoflaUe  516J5/ 32935 

NEC  Portable  CD  n/Salum  Bunds  549i00 

PANASONIC  LFSOIOWORM    2069^1 

HTTACHI 171X6  External  46742 

TOSHIBA  CD-ROM  ExHmal    367.06 


MOST  ORDERS  RECEIVED 
BY  5:00  P.M.  C.D.T. 
SHIP  SAME  DAY 


DOT  MATRIX  &  LASER  PRINTERS 


B>SOIi 


Lxeio 

LQSSO. 
LOIOSO 
FXIOSO 
LOIOIO 
LQ200 
COW 


S4enTWTSergo 
P620024i)r 
P3300  2411.1 


$15tiOO  LO510 
 429O0  FX8S0 

Stun  LOEseo 

199L00  EPLTOOOLaser 

349100  EPL  7500  Laser  PS 


$249.00 
287.00 
849X10 
799.00 

CALL 
225.x 

afl  cut  sheet  tsedsrs  and  rfebons. 


NEC 


150  ParaW '150  Serial. 


$158550  PE300  New  Model  9619J0 
465.70  P3200  24-1x1  269.22 
37U3  P9300  886  50 


by  KODAK 

$329.07/33907 


ML182Turbo      $22948  ML390* 

OKILASER400   62708  ML39U 

OK1LASER800      908.66  ML380 

OKILASER820    1266J0  ML3g(3> 


$439.22 
59641 

929.90 


OKILASER840  1896.67  ML3S)3  •  Coky  999-50 
ML320  31468  ML321 


11241   

1123   

4420  Laser  Printer 


1.69   1624  $36939 
—   11801654  148.9WCALL 
789.50 


HP  LaserJet  Modal  HID  CALL 

H  P  Da8k|el50aH-P  Laserjet  IIP  48630049.00 
H-P  Laseoel  III  CALL  H  P  Laser  ill  a  CALL 
H-PNinlKI         gsajS  H-P  Panliel  XL  1686.78 

CANONBJIOE  Bubble  Jet  323.68 

CITIZEN  GSX  140  296J5 

QMSPS410   1977.00 

PACIFIC  DATA  25  n  1  C»t  LAS3....-  -  .MS.t1 

PACIFIC  DATA  Page  PoMsolpI  4  HP  LAS3  J4M4 

RACWC  DATA  Cornea  189  ZS6K  2717» 

lw:iFIC  DATA  1MB  Upgrade  Kx  LaserJet  ■  ttUO 

B»CIFICDATA1  MBIor2P/lil  CALL 

POSTSCRIPT  CART  W/2MB  HP  LAS2  338  00 

CPIJETMEMORYIMB  lotHPIIPfllMIID  129.80 
CPIJETFWGE  lor  HP  ilPniQIlt  Poelsi:iipt  206.73 
CP1  SUPERSET.  425  Forts  lor  ai  HP  Lasers  309.67 


COMPAQ  360KB  (SLT)    $179.X 

COMPAQ  1  2  MB.060KB  (SLT  209 

COMPAQ  360KB  (LTE)  188.00 

COMPAQ  1  2  M&leOHB  (LTE)  200.00 

CONNER  40  MB ;  104  MB  295.40  «8eJ4 

CONNER  94  MB  ?04  MB   399.20W8.00 

IOMEGA  B\44l.B44  Tians   J1M6MS.73 

PLUS  Hardcard  IIXL  105MB  .  668.46 

PLUS  H.irijMfd  [IXL  50  MB    389.80 

SYSGEN  5,25- (3  5"  External  Floppy   209.25 

PAOFIC  RIM  5-25-  Externa/  Floppy  tor  LapBps  18536 
TOSHIBA  (Al  Modelsl  EPSON  LT360KB  179.00 
TOSHIBA  1  2  MB/360KB  189.00 


Sr22S20llfi      $182J6  SEAGATE 4006 80  $479.74 

ST23830MB  ig8A  SEAGATE  ST.ai  i  243.10 

ST43e3E  329  M8 1398.94  ST4182E  160MB  874.44 

1I02A84MB  368.00  ST157A44MB3  5  209.17 
ST1144A  120MB  IDE  459  10 


MICROPnUS 


1654-7  182MB  HH  $794.30  1684  7  340  MB  $132352 
1664.7  345MB  HH  1243.65  1S58  338  MB  ESOI1298.50 

INTEL  8087  2  J11590  INTEL  80387.SX  $294.82 
INTEL  2e7-XLT  193.55  INTEL  387SX20  312.24 
INTEL  80287-XL  189.50  INTEL  80367  25  449,00 
INTEL  80387  20  359.65  INTEL  80387-33  548.30 
CYRIX  FasMairi  16  MH^'20  MHz  286.90/298.28 
CYRIX  FasMalh  25  MHz.'33  MH2  389.29/465.70 


■  'M.lj'l--Hj.VIMII.MIJlJM!M 

Intel 

2400  imernal       $139  75   2400E«lernal  $167.94 

2400B  MNP  193.72  2400  External  MNP  .217.11 
9G00ExtemaJ       496.40  PSS mMmd 2400  223.22 

PRACTICAL  PEfflPHERALS 

24O0MNPInl  $169.11  2400  Int  $128.88 

V42BISEXI         199.50  2400SA  .167.97 

9600  V  32.42BIS    447.67   Pocket  2400  99.60 

HAYES 

2400ExletTial  .   $32SJ4  24O06  Inlemal  $22445 

ULTRA  9600  Ext    744.55  2400  V42  Ext  399.40 

QHitabotiGS 

Courier  2400        279.60   V  32  98006  573^3 

Dual  14.400  HST  .809.66  14.400  HST  569.00 

MR? 

2400  lor  TOSHIBA  1 39J3  24(X)  br  OCMnO  LTEttSgflO 

CP1  VIVA  2400  Internal  88.40 

CPl  VIVA  2400  Extemal  Faxsend  Modem  112J0 

CPI  VIVA  2400  External  Ha/dware  MNP  149.73 

MULTVTECH 

MULTI-TECH  224EH  2400  Ext  $299.50 
MULTITECH  696EA  9600  473.03 
MULTI  TECH  MT932EAB  9600   533.70 

A51  ■jt'iM'  -  ErrnrturJUi;!   $497.75 

DIGIBOARO  PC/Br  Intelligent  8  Senal  799.80 

DIGIBOARO  Pai6i  Inlelligeni  16  Senal   1173.34 

OIGIBOARD  PC/8  8  Serai  Ports  424.73 

EVEHEX2400  r*rn;MilprTi  10ft75 

EVEREX  2400  Exiemal  MNP  w/SH  189.88 

EVEREX  2400  MNP  Internal  145.34 

IHMA  ■327DPS2MCA  Boaid    41236 

IHMA  ill  3270  XT/AT  409.60 

WORLD  PORT  Modem/Fax  E«l  474.55 

AST  SixPack  286  OK    $96.60 

INTEL  Above  Board  Plus  8  w/2  MB    ,  479.66 

INTEL  Above  Board  Plus  512K  325.68 

INTEL  Inboard  3e6/PC  469.60 
INTEL  SalisFAXtion  Fax  Board  374.50 

AMERICAN 

AME-1200VX  -  $735.95  4ME  520ES .  $321.83 
AME-360SX  206.89  AME«X)HT  562.30 
AME-150AT  261.79  AME-600LS  449.19 
AME  Smart  400  UPS  312.64 

Duranl  Teclinologlss.  Inc. 

BPS  300  $219.36  BPS^550  $386.56 

BPS^  533J0  BPS-1200  706.06 

BC-450        $279J0  40u»et  mas 

BC-1200LAN       620.22  LC-1200  138.77 

BC-325  watt  BU   208lT2  Ccivtiand  Console    69 JO 


BOARD  &  COMM  PRODUCTS 


BATTERY  BACKUP  AND  UPS 


$87. 

LOGITECH  Trackman  Portable  CAI 
LOGITECH  C9  Senal /P&2  69.0(> 
LOarrEt>t  Mooaeman  RK/imaixJ  74.50 
LOOrrECH  ScanMan  POScanman  PSa  177.89/214.50 

LOGITECH  Tradonan  Senal    82.93 

MICROSOFT  Mouae  (Bus  Vknnn)   103.53 

i.'  i  ■•'  >;orT  Mouse  (Senal  Varsoi)  103.53 

MICROSOFT  Mouse  i*Wlndoi«saO   147.50 

MICROSOFT  Ball  PoW  Mouee   CALlj 


MKnOSOFTVMndOKa  3.0  J99.79 

ADOBE  Wunator  lor  Windms  30  278.88 
AL0USPage>naksr4OlorWlndo<«30  488.62 

ASYMETRIX  Too«)OOk   279.00 

BITSTREAM  Facelift  lor  Windovrs   69J0 

BLYTH  Omnis  5  lor  Windows  592.33 

BUMBLEBEE  DB  Fast  for  Window  198.75 

CAERE  OmniPage  386   425.66 

CAERE  OmniPage  Protosstonal  819.24 

CALERAWordscan.  lor  Window   659.87 

COREL  SYSTEMS  Coral  Draw  386^6 

CROSSTALK  lor  Windows  3.0   119  J8 

OELRINA  Per  Form  Pro  (or  Windows  3.0  .  268.53 
DELHINAPer  Form  Pro  Filler  lor  Windows  122.22 

DMPPCAnywtieielV  9ejS 

HOC  First  Apps  lor  Windows  3.0  4«J1 

HDC  Windows  Express   48.31 

IBM  Current  lor  Windows   217.73 

INFORMIX  Wingz  lor  Windows  307.70 

MICROGRAFX  Designer  31  lor  Vl/lndows  458.96 
MICROGHAFXX  Porl  for  Windows  3  0  134.42 
MICROGRAFX  Draw  lor  Windows  3  0  148.98 
MICROGRAFX  Chansma  319.23 

MICROSOFT  Excel  lor  Windows  V3  0   297 J)9 

MICROSOFT  Powe<poinI  for  Windows  30  .297.85 

MICROSOFT  Ptoductivily  Pack  lor  Windows  ..39J0 

MICROSOFT  Protect  lor  Wndows  3.0  419.77 

MICROSOFT  Windows  3  0  Devekipars  Kit  297 JO 

MICROSOFT  Word  tor  Wrxtows  30  J97J9 

PRECISION  SFT  SupertMse  4  lor  Windows  419.33 

REFERENCE  Grammatik  lor  Windows  49J0 

SAMNA  AMI  lor  Windows  3.0   121 J9 

SAMNA  AMI  Professional  lor  Windows  3  0  397.76 

XEROX  Ventura  Gold  for  Wndows  30  517 J2 

XEROX  Formbase  lor  Windows  298.33 
ZSOFT  Soft  Type  Fonts  108.86 

■  M.IJI.B«J.H.1JI|.15IU.1:L« 


•  Cokx  /  Mono  Cards  » 

SAMSUNG  12"  Amber  

SAMSUNG  14-  Ambar  

SAMSUNG  14°  Wtiile  

SAMSUNG  ROB  Colar  . 


SOJX) 

 J4.10 

 99J6 

104  JO 
209 J8 


VGA  «  EGA  MONTTORS 

MAIjNAVOX  Super  VGA  i8mmeCM320  339.40 
MAONAVOXCM9032  4atm  VGA  Color  24950 
MAQNAVOX7BM740Mono14'VGA  11930 
MITSUBISHI1381  OlammdScan  499J0 

NEC  Multisync  40ISD  971.91  /2aS9.43 

NEC  Multisync  2A  /  Multisync  308   486JS  /  619«7 

PACKARD  BEU  8539  VGA  38mm   25837 

PACKARD  BEa  8529  31mm  283.98 
PANASOI«C  CI  381  1024X788  14-  379.28 
PACKARD  BEL1.8S28 1024X768  336J8 
PGSUttrasyTX  14  499.68 
SAMSUNt^VI^  31mmCVJ4891  319.50 

SAMSUNG  CSA  7571  ir   880^0 

SONY  1320  / 1304  429J0/648J5 

ZENtTH  Z  1492  594J0 

VGA  C  EGA  DISPLAY  CARDS 

ATI  VGA  WondW  +  258  /  512  t1«7JW  221  JO 

ATI  Basic  16  VGA   85J9 

ATI  8514  UHra  1  MB   545.34 

PARADISE  10241 2SeK/512K  183.91/220.15 

PARADISE  VGA/ vSa*  16  138.43/ 149.42 

ORCHD  Piodeaignw  II 51SK.  288.18 

ORCHID  Prodesignar  II  1MB  324J0 

VIDEO  7  10241 512K  _   216.37 

^;?^'7i5sii!?^«sA,wr=^ 

VIDEO  7  VGA  16    108  JO 

VIDEO  7  VRAM  H  512K    389J0 


IF  YOU  FIND  A  BETTER  PRICE  CALL  US  BEFORE  YOU  BUY  I  PC  Magazine  says..."  You  may  find  a 
2840  MARIA  NORTHBRooK.  iL  60062  FAX  (708)  291-1737  I  better  (1631  pcre  ttiaH  anywhere  else. 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE"  NOm__^'' 

WE  SELL  NAME  BRAND  ITEMS  FOR  LESS!    HHWBC 


(•MvnCCNNiO 


In  Illinois     "  FAX 

(708)498-1426  (708)291-1737 

CIRCLE  109  ON  READER  SERVICE  CARD 


cfwrgM  ara  noi 


th«  COW  CrKlIt  Card 


-.re 


High  Volum*  BMs  Invltwl 


American  Qassic.    Jetzt  auf  Deutsdi. 


IBM's  Model  90:  PCs  Go  Home  Again: 

PS  2s  Go  Ihe  Next  5  Machines  lo  Help 

Round  with  486  Power  You  Work.  Learn. 

And  XGA  Graphics  Or  Just  Relax 


Now  You  C:>  H, 
Now  You  Don't: 
PC  Labs  Tests 
9  Menuing  Systems 


More  386  Power: 
PC  Labs  Tests  26 
33-MH2  Systems 


PfiOFESSIONELL 


Han*  Konkurrenz  fur 

Damtt  Sie  nte  wieder 

Intel :  AMDs  36633- 

Oaten  vertieren: 

Prcutssor  ab  sofort 

Backup*  Programme 

Meter  bar 

tm  Vefgleich 

LAN  Manager  2.0 

Progammlerung  det 

gegen  Netware  3. 1  : 

Protected  mode 

Welchei  System 

unter  MS-DOS  4.01 

let  besaer? 

und  Window*  3.0 

386SX-20 
Der  neue 
Standard 

IM  TEST: 

44 

386SX-20 


I 


GUI-Spreadsheets: 
Halten  sie,  was 
tie  versprechen? 

MM  r  lusiiinnM  Ml  nf|incii 


Introducing  not  a  mere  translation, 
but  a  new  magazine  in  the  image  of 
PC  Magazine,  for  German  buyers,  in 
German,  with  its  own  PC  Labs/Germany 
and  the  kind  of  Ziff-Davis  editorial  excel- 
lence that  has  made  PC  Magazine  an 
American  classic 

Published  monthly  in  Munich,  with  an 
average  issue  distribution  of  170,000 
copies,  PC  Professionell  is  the  maga- 
zine that  finally  reaches  brand  specifiers 
in  German  business. 

With  our  introductory  advertising  rates 
and  free  translation  services,  you  won't 
be  able  to  resist  PC  Professionell. 

Because  at  last  you  can  get  into  the 
biggest  overseas  market  in  a  depend- 
able advertising  medium  at  virtually 
no  risk. 


Call  PC  ProfessioneU's  Ad  Director  in 
the  U.S.,  Chris  Tice  at  617/393-3530. 


©  IWl  Ziff  Davis  Publishing  Ca 


Cl 


URCET^ 


ORDER  NOW!  1-800-535-5892 


^TERNATIONAL.  INC. 


"The  Only  Source  for  Computer  Memory' 


WE  ACCEPT  INTERNATIONAL  ORDERS  AND  PURCHASE  ORDERS  I 

3  DAY  INTERNATIONAL  DeUVSRY  VIA  FEDIRAL  EXPRESS.  UPS.  AND  DHL' 

AU  USER  INSIAILABIE  ^  SUPERIOB  SERVICE  ✓  FREE  TECHNICAL  SUPPORT 

OUAIITY  PRODUCTS  ✓  UNLIMITED  SELECTION  ✓  FLEXIBLE  PAYMENT  OPTIONS 

GREAT  PRICES  ✓  EXCEPTIONAL  WARRANTY 

CALL  714-588-9866  or  FAX  714-588-9872 


LAPTOP  MEMORY 


TOSHIBA 

Model  lOOOSE/XE  LE 
I  Me  $189  00 

2MB  $S7»0C 
Model  lOOOlE.  3000SX 

mt  %w>oa 

6M6  $I19«00 

ModdlllOOXE 

2MB  $169.00 

Mod«<II600 

2Me  $169  00 

Mod«IT]IOOE 

2MB  $169  00 

Mod«<T3IOOSX 

2MB  $169.00 

4MB  $399  00 

Modal  T3300SX 

2Wi  $149  00 

4Me  $J99  00 

Model  T1300 

3MB  $27900 

Model  TS 1 00 

2MB  $169.00 

Model  TS200.T»50a 

2MB  $169  00 

I  8MB  $999.00 
I  Mony  other  brondnome 
loptop  and  notebook 
nriemorles  In  ilockl 


COMPAQ 

Portable  LTE  296 

1MB 

$129  00 

2MB 

1 169  00 

4MB 

U99  0a 

$11-2(6 

1MB 

S  169.00 

JMB 

$»«9.00 

SlT-3«« 

1MB 

$169.00 

2MB 

$279  00 

ZENITH 

SupeiSpoit  2t6.2>6e 

IVH  $179.00 
SupefSpoit  SX.  2t6e 
$229  00 

SupeiSportSX 

.:-.'H  .-.  f-  $229.00 

NEC 

ProSpeed  266.  386SX 
1MB  $219.00 
4Me  $669.00 
ProSpeed  366SX/20 
1MB  S219.00 
ProSpeed  306 
.M-  $299  00 

$1249.00 


NEC  MEMORY 


I  Powermote  SX  Plus 

1-2MBW/1    APC-H8S0e  $23900 

4  8MBw/4    APC-86M   $469.00 

[  Powermote  386/25 

2MB  APCH665X  $429.00 

-iw;  H656X  $1329.00 
CALL  FOR  ALL  OTHER  NEC  PRODUCTS! 


IBM  MEMORY 


Model  PS/1 

612K  10S7035     .  $85  00 

2MB  IBM  PN  N/A  $249  OO 

Models  30-286.  e>p.  toord  1497259 

512KKI1  30f5348  $45.00 

/MBKii  30fMeJ:  $139  00 

Modeh  70-E6 1  / 1 2 1 .55SX.65SX 

'•.■b  ■  $79  00 

Models  70'E61/I21.502.55SX.66SX 

2f/B  tMJMH  $139  00 

Models  5SSX.  6SSX.  34F3077  and  34F301 1 

4MB  J4F2933  $339.00 

Model  70-A2I 

2MB  6460608  $14900 

Models  80A21/A31 

JMB  M51060  $330  00 

Modeb  90.  95  ond  P75 

I'MB  6450902  $235  00 

All  Models  50  and  60 

:  v,r.iBw,2M  6450609  $49900 
All  ModeU  70  and  M 

MVB  w.'2M  34F3077    $470  00 


LASER  PRINTER  MEMORY 


Hewlett'PocKord  LoserJel  IIP.  Ill  ond  HID 
.-.■B  $149  00 

.1MB  ■■.r:i-  $249.00 

Hewlelt  Pockord  LaserJet  II  and  IID 


4'.'B 


$139  00 
$239  00 


IBM  Lawr  4019  and  4019e 

;mb  I'-'^^i  '-■ 

3t,MB  RUaCr 
Canon  LBP-SII.  8111)  and  8IIT 

;mb  S63  leao 

4MB  PNNA 

Pitnter  Memory  otso  available  lor 

BROIHER        PANASONIC  TOSHIBA 

1EXAS  INST       OM5  SHARP 

QMS  KONICA         MANY  OTKPS' 


$169  00 
$24900 


S139  00 
$239  00 


BRAND  NEWI 


IBM  UOSX  Portable 

2UB    $CAIL 

4MB    SCALl 

AST  Eiecullve  Notebook 

1MB    $99.00 

iV.b  $539  00 

Compoq  ITE386/20 

1MB  $279.00 

4MB  $67900 

Brother  HL-8E  and  HL  BPS 

VB   $159  00 


AST  MEMORY 


Premium  386C  ond  386-16 

1MB  K.I        600510  00/  $69.00 

4MB  Kit        600610-006  $239  00 

Premium  386*20 

1MB  Kit        500610013  $89  00 

4MBKi1        600610«)4  $319.00 

Premium  386-$X/l6/2S/U  ond  Cupid  cord 

1MB            5007ie-C02  $69.00 

Premium  486 

2MB            500718-004  $179  00 

Premium  11  3M$X/20  ond  3a«$X/16 

1MB            50078O«»  $79  00 

4MB            600780  004  $33900 


HEWLEn-PACKARD  MEMORY 


Vectra  aS/20PC  RS  25PC  and  20C 

1MB  I'll        .        •■■  $79  00 

4MB  Kit        D  .MJi  $279  00 

Vectra  486  PC  and  386/25  PC 

1MB  Kit        D2150A  $89  00 

4MB  Kit        D2151A   $419.00 

SMS  Kit        D2152A   $829  00 

Vectro  386/23  PC 

2MB  Kit        D2361A  SI  59  00 


COMPAQ  MEMORY 


DeskPto  286-E.3«6'20/20E/25 

1MB              113131-001  $109  00 

4MB              113132-001  S289.M 

DeskPro  3«6$/l6 

1MB              113446-001  $119.00 

4MB             112534O0I  $319.00 

DeskPro  286N.  U4N  and  386SX/20 

1MB             1 16688-001  $  89  00 

2MB             116689-001  $149.00 

.1MB              1  ie«90«l1  S399  00 

DeskPto  386-33. 446-33  «  SystemPro 

2MB              116144  001  $149.00 

8MB             116561-001  $959.00 


SIMM  MODULES 


IBM  COMPATIBLE  TYPE 

4M  X  9-80   $269.00 

lMx9-80  $53.00 

256x  9-80  $16.00 

CALL  FOR  OTHER  TYPES  AND  SPEEDS! 


TERMS  AND  CONDITIONS 


StND  PO  5  AND  MAtL  OltD£RS  TO 
Ftrst  Source  Intetnallonal  Inc 
i6  Aigonoul,  Suite  UO 
AlttO  Vtelo,  Coltfornki  92666 
Tek  Fox:  7t4  Se6-9872 

•  "*'.Tt8CABD 


HOSURCHAftG)  - 
f^m*  Ami'  ■  '  ■ 

'•ruWOOfder  -      -  -ufion  •  (•<iuir*cl 

ol  ExoOuct  t^^c]  D'l'^T  \OCn,  eornrx**)'*  oi  fun  fwhintSi 
MCM  and  amMDMty  iwbWci  lo  chong* 


WE  WILL  BEAT  ANY  ADVERTISED  PRICE!  -  WHY  BUY  FROM  ANYONE  ELSE? 


PCM611 


Circle  382  on  Reader  Service  Card  (Resellers:  320) 


I  ~3Maximum 
I  Performance 


GET  NONSTOP 
SYSTEMS 
INFORMATION 
—  AND  2  DISKS 


FREE  I 


PC  M.A(i.-\ZI\E  is  the  one  publication 
you  can  trust  to  keep  you  up-to-date  on  the 
latest  lievelopments  in  the  ever-changing 
world  of  computing. 

Subscribe  now  to  make  sure  you  don"t  miss 
a  single  product  report  or  productivity- 
enhancing  lip. 

■  One  vear  (22  issues)  for  S29.97. 

SAVE  54%. 

■  Two  years  (44  issues)  for  S49.97. 

SAVE  62%. 
And  if  you  order  now.  you'll  also  get 
our  exclusive  2-DISK  "BEST  OF 
PC  MAGAZINE'S  UTILITIES  - 
FREE  with  your  paid  subscription! 

Don't  delay.  Call  toll-free  today  to  claim 
your  savings  and  FREE  "BEST  OF 
PC  M.AG.AZINE'S  L'TILITIES' " 


1-800-289-0429 


Please  add  i32  per  ytar  lor  postage  outside  me  U  S  US 
currency  only.  CaMdai  GST  induded.  Pleiw  aDow  30  days 
lor  delivery  Disks  wril  lie  sliipped  upon  payimnl 


40VELL  \ 

TOSHiB/^ 
^SVEREX- 


PRICES  HARD  TO  M^ET  -lERVicTHARD  TO  BEAT!   World  Wide  Inquiries  Promptly  Filled 


CIRCLE  349  ON  READER  SERVICE  CARD 


Make  PC  Magazine  Come  Alive! 


Join  PC  M^et  and 
have  instant  access  to 
PC  Magazine's  programs 
and  product  reviews. 

PC  MagNet  is  PC  Magazine's  onAine 
information  service,  which  is  administered 
by  CompuServe.  A  PC  MagNet  account 
gives  you: 

•  Access  to  all  of  PC  Magazine's 
utilities  and  programs 

•  The  latest  PC  Labs  Benchmark  tests 

•  New  versions  of  PC  Magazine's  utilities 

•  A  way  to  talk  directly  with 

PC  AiAGAZiNE  ediioTs  and  columnists 

•  On-line  support  for  our  programs 
in  the  forums 

•  Direct  entry  to  the  Computer  Library 
family  of  databases 

•  A  downloadable-index  to 

PC  Magazine 's  product  reviews 


One  call  gets  you  started! 

Sign  up  on-line  at  no  additional  charge. 

1.  To  suhscribe,  set  your  conununications  software  for 
either  300, 1.200  or  2,400  bps,  7  data  bis,  even  parity, 
I  stop  bit,  and  full  duplex.  To  find  the  numba 
nearest  your  dialing  exchange,  dial  (800)  FIND  CIS 
(346-3247).  When  the  modem  connects,  press  <Enier>. 
At  the  HOST  NAME  pKmpt.  enter  PHONES.  Follow 
the  menus  and  note  the  number  closest  to  you.  After 
you  have  found  the  phone  number,  hang  up  and 
dial  using  the  number  you  just  found. 

2.  When  you  receive  a  CONNECT  or  CARRIER 
DCTECTED  message,  enter  CtrtC 

3  At  the  HOST  NAME  prompt,  enter  as. 

4.  At  the  USER  ID  prompt,  enter  177000,9000. 

5.  At  the  PASSWORD  prompt,  enter  PCMAGNET. 

6.  At  the  Enter  agreement  number  prompt, 
enter  Z10D9000. 

7.  Regista  your  name  and  enter  your  VISA, 
MaaterCanl,  or  Ameilian  Expros  aixxxint  number. 
You  may  choose  to  have  your  company  billed 
direaly  by  choosing  Business  Account  Invoicing.  For 
more  information  about  Business  Areount  Invoicing, 
call  (800)  848-8199. 

8.  Your  personal  User  ID  number  and  Password  wUI 
be  displayed  at  the  end  of  the  subscription  process. 
Please  record  them  in  a  secuie  place. 

9.  A  new  password  will  amve  in  the  mail  within  10 
days  to  confirm  your  subscription. 

CIRCLE  497  ON  READER  SERVICE  CARD 


There  are  no  connect  charges  for  PC  MagNet  during  the 
subscription  process.  PC  MagNet  cxKts  S12.80  an  hour 
for  1,200/2,400-bps  service  and  S6.30  for  300-bps,  via 
MasteiCaid,  VISA,  or  American  Express.  For  assistance 
regarding  passwords,  memberehip,  billing  or  payment 
terms,  call  Customer  Assistance  at  (800)  848Wa, 
outside  the  United  Slates,  call  (614)  457-8650.  There  are 
no  upfront  subscription  fees,  or  monthly  charges.  You 
pay  only  for  the  time  spent  on-line. 

CompuServe  members  can  join  by  entering  GO  PCMAG 
at  any  CompuServe  prompt. 


MagNet 
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READER    SERVICE    CARD    FREE  INFORMATION 


IT'S  AS  EASY  AS  1,2, 3 


Fill  in  your  name  and  address  and  check  off  2.  Circle  the  numbers  on  tfie  card  that  correspond  to 
your  answers  to  the  nine  research  questions     the  ads  or  articles  you'd  like  more  information  atwut. 


,  The  literature  will  be  mailed  to  you  from 

the  advertise'  f'e"  o'  cfiarge 


CIRCLE  FOR  FREE  INFORMATION 


Void  attw  September  1 5, 1991 

1  2  3  4  5  6  7  8  9  10  11  12  13  1  4  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  3^  33  36  3:  3i  3S  i^i 
41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68  69  70  71  72  73  74  75  76  77  78  79  80  81  82  83  84  85  86  87  88  89  90  91  92 
95  94  95  96  97  98  99  100  101  102  103  104  105  106  107  108  109  110  111  112  113  114  115  116  117  118  119  120  121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144 
146  146  147  148  149  150  151  152  153  154  155  156  157  158  159  160  161  162  163  164  165  166  167  168  169  170  171  172  173  174  175  176  177  178  179  180  181  162  163  184  185  186  187  188  189  190  191  192  193  194  195  196 
197  198  199  200  201  202  203  204  205  206  207  208  209  2l0  211  212  213  214  215  216  217  218  219  220  221  222  223  224  225  226  227  228  229  230  23  i  232  233  234  235  236  237  238  239  240  241  242  243  244  245  246  247  248 
24S  250  251  252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267  266  269  270  271  272  273  274  275  276  277  278  279  280  281  282  283  284  285  286  287  288  289  290  291  292  293  294  295  296  297  298  299  300 
30'  302  303  304  305  306  307  308  309  310  311  312  313  314  315  316  317  318  319  320  321  322  323  324  325  326  327  328  329  330  331  332  333  334  335  336  337  338  339  340  341  342  343  344  345  346  347  348  349  350  351  352 
35o  354  355  356  357  358  359  360  361  362  363  364  365  366  367  368  369  370  371  372  373  374  375  376  377  378  379  380  381  382  383  384  385  386  387  388  389  390  391  392  393  394  395  396  397  398  399  400  401  402  403  104 
405  406  407  408  409  410  411  412  413  414  415  416  417  418  419  420  421  422  423  424  425  426  427  428  429  430  431  432  433  434  435  436  437  438  439  440  441  442  443  444  445  446  447  448  449  450  451  452  453  454  455  456 
457  458  459  460  461  462  463  464  455  466  467  468  469  470  471  472  473  474  475  476  477  478  479  480  481  482  483  484  485  486  487  488  489  490  491  492  493  494  495  496  497  498  499  500  501  502  503  504  505  506  507  508 
509  510  511  512  513  514  515  516  517  518  519  520  521  522  523  524  525  526  527  528  529  530  531  532  533  534  535  536  537  538  539  540  541  542  543  544  545  546  547  548  549  550  551  552  553  554  555  556  557  558  559  560 
56-  562  563  564  565  566  567  568  569  570  571  572  573  574  575  576577  578  579  580  581  582  583  584  585  586  587  588  589  590  591  592  593  594  595  596  597  598  599  600  601  602  603  604  605  606  607  608  609  610  611  612 
613  614  615  616  617  6l8  619  620  621  622  623  624  625  626  627  628  629  6X  631  632  633  634  635  636  637  638  639  640  641  642  643  644  645  646  647  648  649  650  651  652  653  654  655  656 

666  666  667  668  669  670  671  672  673  674  675  676  677  678  679  680  661  682  683  684  685  686  687  688  689  690  681  692  693  694  695  696  697  698  699  700  701  702  703  704  705  706  707  708  709  710  711  712  713  714  715  716 
717  718  719  720  721  722  723  724  725  726  727  728  729  730  731  732  733  734  735  736  737  738  739  740  741  742  743  744  745  746  747  748  749  750  751  752  753  754  755  756  757  758  759  760  761  762  763  764  765  766  767  768 
769  770  771  772  773  774  775  776  777  778  779  780  781  782  783  784  785  786  787  788  789  790  791  792  793  794  795  796  797  798  799  800  801  802  803  804  805  806  807  808  809  810  811  812  813  814  815  816  817  818  819  820 
82'  822  823  824  825  826  827  828  829  830  831  832  833  834  835  836  837  838  839  840  841  842  843  844  845  846  847  848  849  850  651  852  353  854  855  856  857  858  859  860  861  862  863  864  865  866  867  868  869  870  871  872 
873  874  875  876  677  878  879  880  881  882  883  884  685  886  887  888  889  890  891  892  893  894  895  896  897  898  899  900  901  902  903  904  905  906  907  90e  909  910  91 1  912  913  914  915  916  917  918  919  920  921  922  923  924 
926  926  927  928  929  930  931  932  933  934  935  936  937  938  939  940  941  942  943  944  945  946  947  948  949  950  951  952  953  954  955  956  957  958  959  960  961  96?  963  964  965  966  967  968  969  970  971  97?  973  974  975  976 
977  978  979  980  961  982  983  964  985  966  967  988  9S9  990  991  992  993  994  995  996  997 


1.  DtywwMkkiaOnMltMtHlnNilT 

Ol  DYte  02.  DNo 

2.  Ptam  Mkati  yrar  corapny  or 
ortMlzatlon'i  primary  biniiMn 
icUvtty:  (Check  one  only  | 

01  U  Manulaclurer  o(  Computer 

Equipment.  Computers.  Software 

02  □  Mwufacturer-Aerospace 

03  □  Manufacturer— Other 

04  □  Systems  House 

05  C  Computer  Consultant 

06  □  Computer  RetailerA/AIWAD 

Distributor 

07  C  Communications 

08  □  Fmance/Banking/lnsurance/ 

Real  Estate/ Accounting 

09  u  Education 

10.  C  Government— federal 

1 1  U  Government-Non-Federal 

12  □  Research  and  Development 

13.  □  Data  Processing/Computer 

14.  U  Health/Medicat/Legal  Service 

15.  D  Engineenng/Architecture 


]  AgrieuHmAkmstruction/Mlnlng/ 

Oil/TransportationAJIilitles 
17.  □  Non-Computer 

ReUiler/Distributor 
18  LI  Other  Business  or  Service 
99.  □  Other 

3.  Pl««w  Indicate  your  prlmwy 
IwiliMtt  luRCtlon: 

(Checli  one  only) 
OLD  DP/MIS 

02.  □  Systems.  Programming 

03.  □  Communications 

04.  □  Engineering 

05.  D  Res  /Dev/Scientmc 

06.  □  Accounting/Finance 

07.  □  Computer  Consulting 

08.  □  Purchasing 

09.  U  Operations 

10.  □  Production 

11.  □  Education/Training 

12.  a  MartottntSate 

13.  DMadical/Ugal 

14.  aAdmin./Mo(m. 
99  z:  other 


4.  It  your  compmy  a  raiallorT 

01,  L  Yes     02.  l:No 

5.  For  how  many  IBM  PCl  and 
compatlbitt  it  you  ipaclly  brands 

of  products: 

01  u  10  or  less   03  ^25-99 

02.  L;  11-25       04.  □  lOOormore 

6.  Art  Ikara  any  PCl  In  your  oflica? 

(Check  all  that  apply ) 

01.  '  :  Linked  to  maintrame 

02.  J  Linked  to  mini 

03.  U  Networked  together 

7.  Plene  check  ttieequlpmint 

currently  Intlalled  at  your  location: 

(Checu  all  that  apply  I 
01  L.  IBM  or  Compatible  PCs 
02.  U  IBM  or  Compatible  Mainframes 

03  L:  IBM  or  Compatible  Minis 

04  □  Macintosh 


I.  Do  you  pian  to  buy  any  PC  Products? 

01.  □  Now 

02.  □  In  4  to  6  months 

03  □  In  7  to  12  months 

04  LJ  No  definite  plans 

Please  print. 

Name_  


PC      1  -6 
9.  Number  ol  Employoot  in  your 
tntiro  compmy: 

01.  C  25  or  less 

02  U  26-99        04  Q  500-999 

03  □  ttO-499     05  □  1000  or  more 


Title- 


-Phone (_ 


Company- 


Address- 


City- 


-State- 


Slgnature. 


-Date- 


□  Please  serid  me  one  year  (22  issues)  of  PC  Magazine  for  $29.97 
Offer  valid  in  U.S.  only 


READER  SERVICE 

CARD 

F 

REE  INFORMAT 

ION 

IT'S  AS  EASY  AS  1,2, 3 


Fill  in  your  name  and  address  and  check  off  2.  Circle  the  numbers  on  the  card  that  correspond  to 
your  answers  to  the  nine  research  questions,    the  ads  or  articles  you'd  like  more  information  about. 


3.  The  literature  will  be  mailed  lo  you  from 
the  advertiser  free  of  charge 


CIRCLE  FOR  FREE  INFORMATION 


Void  attar  SaptamberlS,  1991 

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40 
V.  .;,  ^,  j,.  :  53  54  55  56  57  58  59  60  61  62  63  54  65  66  67  68  69  70  71  72  73  74  75  76  77  78  79  80  81  82  83  84  85  86  87  88  89  90  91  92 
;  96  96  97  96  99  100  101  102  103  104  105  106  107  108  109  110  111  112  113  114  115  116  117  118  119  120  121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144 
■  ■:.  '.iJ  148  149  150  151  152  153  154  155  156  157  156  159  160  161  162  163  154  165  166  167  168  169  170  171  172  173  174  175  176  177  178  179  180  181  182  183  184  185  186  187  188  189  190  191  192  193  194  195  196 
1S7  198  199  200  201  202  203  204  205  206  207  208  209  210  211  212  213  214  215  216  217  218  219  220  221  222  223  224  225  226  227  228  229  230  231  232  233  234  235  236  237  238  239  240  241  242  243  244  245  246  247  248 
249  250  251  252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267  268  269  270  271  272  273  274  275  276  277  278  279  280  281  282  283  284  285  286  287  288  289  290  291  292  293  294  295  296  297  298  299  300 
301  302  303  304  M5  306  307  308  309  310  31 1  312  313  314  315  316  317  318  319  320  321  322  323  324  325  326  327  328  329  330  331  332  333  334  335  336  337  338  339  340  341  342  343  344  345  346  347  348  349  350  351  352 
353  354  355  356  357  358  359  360  361  362  363  364  365  366  367  368  369  370  371  372  373  374  375  376  377  378  379  380  381  382  383  384  385  386  387  388  389  390  391  392  393  394  395  396  397  398  399  400  401  402  403  404 
405  406  407  408  409  410  411  412  413  414  415  416  417  418  419  420  421  422  423  424  425  426  427  428  429  430  431  432  433  434  435  436  437  438  439  440  441  442  443  444  445  446  447  448  449  450  451  452  453  454  455  456 
457  458  459  460  461  462  463  464  465  466  467  468  469  470  471  472  473  474  475  476  477  478  479  480  481  482  483  484  485  486  487  488  489  490  491  492  493  494  495  496  497  498  499  500  501  502  503  504  505  506  507  508 
539  510  511  512  513  514  515  516  517  518  519  520  521  522  523  524  525  526  527  528  529  530  531  532  533  534  535  536  537  538  539  540  541  542  543  544  545  546  547  548  549  550  551  552  553  554  555  556  557  558  559  560 
561 562  563  564  565  566  567  568  569  570  571  572  573  574  575  576  577  578  579  580  581  582  583  584  585  586  587  588  589  590  591  592  593  594  596  596  597  598  599  600  601  602  603  604  605  606  607  608  609  610  511  612 
613  614  615  616  617  618  619  620  621  622  623  624  625  626  627  628  629  630  631  632  633  634  635  636  637  638  639  640  641  642  643  644  645  646  647  648  649  650  651  652  653  34  655  656  657  658  659  660  661  662  663  664 
665  666  667  668  669  670  671  672  673  674  675  676  677  678  679  680  681  682  683  684  685  686  687  688  689  690  691  692  693  694  685  696  697  696  699  7M  701  702  703  704  705  706  707  708  709  710  711  712  713  714  715  716 
717  718  719  720  721  722  723  724  725  726  727  728  729  730  731  732  733  734  735  736  737  738  739  740  741  742  743  744  745  746  747  748  749  750  751  752  753  754  755  756  757  758  759  760  761  762  763  764  765  766  767  768 
769  770  771  772  773  774  775  776  777  778  779  780  781  782  783  784  785  786  787  788  789  790  791  792  793  794  795  796  797  798  799  800  801  802  803  804  805  806  807  808  809  810  811  812  813  814  815  816  817  818  819  820 
821  822  823  824  825  826  827  828  829  8X  831  832  833  834  835  836  837  638  839  840  841  842  843  844  845  846  847  648  849  850  851  852  853  854  855  856  857  858  859  860  861  870  871  872 

873  874  875  876  877  878  879  880  881  882  883  884  885  886  887  888  889  890  891  892  893  894  895  896  897  896  899  900  901  902  903  904  905  906  907  906  909  910  911  912  913  914  915  916  917  918  919  920  921  922  923  924 
925  926  927  928  929  930  931  932  933  934  935  936  937  938  939  940  941  942  943  944  945  946  947  948  949  5=^  553  954  955  956  957  ^"  ^-  "'f '      ^.-p  tic-  «c  m  i-i  a-      r-,  o-'  o-^  o-f 

977  978  979  980  981  982  983  984  985  986  987  988  989  990  991  992  993  994  995  996  997  998  999  1000 


I.  Do  yae  wort  l«  a  DPflHiS  deaartiaeatT 

01.  C  Yes  02.  CNo 

2.  Ptoau  litdicalt  your  compaay  or 
organlzition'i  primary  butinon 

Ktlvtty:  (Check  one  only) 

01.  L.  Manufacturer  ol  Computer 

Equipment.  Computers.  Software 

02.  □  Manufacturer-Aerospace 

03.  □  Manufacturer— other 

04.  □  Systems  House 

05.  □  Computer  Consultant 

06.  C  Computer  Retailer/VAR/VAO 

Distributor 
07  □  Communications 
Oe.  □  Finance/Banking/Insurance/ 

Real  Estate/Accounting 

09.  □  Education 

10.  □  Government-Federal 

I I .  □  (jovernment— Non-Federal 

12.  D  Research  and  Devek>pment 

13.  □  Data  Processing/Computer 

Service 

14.  □  Health/MedKal/Legal  Service 

15.  □  Engineering/Architecture 


16.  □  AgrfcuttureAkmstructian/IWnlng/ 

OH/TransportationAftjlities 


.  Non-Computer 
Retailer/Distributor 
,  Other  Business  or  Service 

.  Othei 


3.  Plex*  Indicate  your  primary 
builnett  function: 

(Check  one  only) 
01.  U  DP/MIS 

02  □  Systems.  Programming 

03  □  Communications 

04  ^  i  Engineering 

05  □  Res  /Oev /Scientific 

06  L;  AccountmgyFinance 

07.  Z  Computer  Consulting 

08.  L  J  Purchasing 

09.  U  Operations 

10.  □  Production 

11.  U  Education/Training 

12  l:  Marketing/Sales 

13  U  Medical/Legal 

14  LI  Admin  /Mgmt, 
99  n  Other 


4.  h  year  compaay  a  ratolior? 

01  cVes      IK  C  No 

5.  For  how  many  IBM  PCs  aad 
compaliblai  do  you  ipoclfy  brands 

ol  products: 

OV^  10  or  less   03  L  26-99 

02.  U  11-25       04.  □lOOormore 

6.  An  thore  any  PCl  in  your  oftica? 

(Check  all  that  apply  I 

01 .  □  Linked  to  mainframe 

02.  U  Linked  to  mini 

03.  □  Netvirorked  together 

7.  Pleata  check  the  equipment 
currontly  initailed  at  your  localio)): 

(Check  all  that  apply ) 
01.  l:  IBM  or  Compatible  PCs 

02  . .  IBM  or  Compatible  Mainframes 

03  L  IBM  or  Compatible  Minis 

04  U  Macintosh 


I.  Do  you  plan  to  buy  any  PC  Products? 

01  □  Now 

02.1:3  In  4  to  6  months 

03.  Din  7  to  12  months 

04.  □  No  definite  plans 

Please  print. 

Name  


PC  6/11-6 
9.  Numbor  of  Empioyaos  in  youf 
ontiro  company: 

01.  U  25  or  less 

02. 0  26-99        04  a  500-999 
03.  □  100-499     05  □  XXX)  or  more 
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Help  for  Readers  Making  Personal  Computer  Decisions 


m  MARKETING  SHAREWARE:  How  you  can  sell  a 
program  you've  written  with  only  a  minimal 
investment. 

■  COPROCESSORS  AND  GUIs:  Does  a  math 
coprocessor  improve  the  speed  of  Windows 
or  OS/2? 

■  PRN  AND  OTHER  GHOSTLY  FILENAMES:  Why 
those  odd  filenames  are  found  on  all  your 
disks. 


MARKETING  SHAREWARE 

I  have  recently  written  a  game  pro- 
gram that  I  think  is  pretty  good. 

What  do  I  have  to  do  in  orderto 
make  the  game  shareware,  so  I 
can  get  some  benefit  out  of  it? 

GaryWu 

Poway,  California 

ij  Before  discussing  how  to 
marivet  a  program  as 
shareware.  I'd  like  to 
first  make  sure  we  agree  on  what 
shareware  is. 

Since  the  early  days  of  micro- 
computers, there  has  been  an  al- 
ternative to  the  commercial 
method  of  distributing  software. 
Many  programmers  wrote  utili- 
ties, games,  and  applications  that 
they  thought  were  useful,  and 
wanted  to  share  them  with  others, 
but  they  didn't  have  the  time  or 
resources  to  devote  to  marketing 
the  software  as  a  commercial 
product. 

At  first,  these  programs  were 
distributed  on  disks  at  user  group 
meetings;  with  the  advent  of 
BBSs,  the  programmers  discov- 
ered a  means  of  electronically 
distributing  their  software  to  a 
wider  audience. 

There  are  three  types  of  soft- 
ware distributed  this  way — pub- 
lic domain,  copyrighted-but-free. 
and  shareware. 

Public  domain:  If  you  call  your 
software  public  domain,  you  give 
up  all  your  rights  to  it;  others  can 
feel  free  to  use  and  modify  it  as 
they  see  fit.  and  distribute  their 
version  as  thcirown.  If  .someone 
decides  to  sell  the  software  to 
others  who  aren't  aware  of  the 
original  sources,  there's  nothing 
you  can  dotostop  it. 
Copyrighted-but-free:  is  an  al- 
ternative to  public  domain  soft- 
ware. It  means  that  you,  as  author, 
retain  all  copyrights  to  the  pro- 
gram, but  you  don't  charge  oth- 
ers for  its  use,  and  they  can  use  it 
for  as  long  as  they  like.  PC  Mai-a- 
zine  utilities  are  an  example  of 


copyrighted-but-free  software. 
Shareware:  is  copyrighted  soft- 
ware that  is  distributed  with  a 
limited-use  license.  The  user  is 
free  to  evaluate  the  software  for 
his  or  her  own  use  for  a  period  of 
time  (usually  30  days);  if  he  de- 
cides that  the  package  is  of  val- 
ue, then  he  must  register  the  soft- 
ware by  paying  the  appropriate 
fee.  Otherwise,  the  user  is  obliged 
to  stop  using  the  program,  and  de- 
lete his  copy.  Generally,  the 
shareware  authors  also  encour- 
age users  to  pass  on  their  copies 
to  others  to  evaluate  (usually 
through  on-line  services),  so  long 
as  the  original  software  package 
is  intact  and  unmodified,  so  that 
the  recipient  can  seetheinl'omia- 
tion  on  how  to  pay  for  the  soft- 
ware. A  number  of  mail-order 
vendors  also  distribute  shareware 
programs  on-disk  for  people  w  ho 
don't  have  access  to  a  modem. 
TTie  .same  rules  apply:  The  recipi- 
ent is  supposed  to  pay  the  author 
forthe  right  toconlinue  using  the 
software. 

Shareware  programs  are  no 
different  than  the  commercial 
applications  that  you  can  buy  in 
the  store;  they  must  be  paid  for  if 
you're  going  to  use  them.  The 
registration  fee  is  usually  much 
lower  than  the  cost  of  an  equiva- 
lent commercial  package,  as  the 
packaging  and  distribution  over- 
head don't  exist.  This  doesn't 


imply  that  shareware  programs 
aren't  as  good  as  their  commer- 
cial counterparts,  though;  most 
shareware  programs  are  profes- 
sionally written,  and  rival  com- 
mercial programs  in  power  and 
functionality. 

Like  a  commercial  package, 
the  user  can  expect  that  the  pro- 
gram will  be  supported  by  the 
author.  If  you  relea.se  a  program 
as  shareware,  you  must  be  pre- 
pared to  provide  technical  help, 
bug  fixes,  and  perhaps  even 
newer  versions. 

The  best  source  for  informa- 
tion on  miu"keting  shareware  pro- 
grams is  The  Association  of 
Shareware  Professionals  (ASP). 
The  ASP  has  developed  a  set  of 
standards  for  what  a  shareware 
program  is,  how  it  should  be  sup- 
ported, and  how  disagreements 
between  the  author  and  a  u.ser 
should  be  mediated.  You  can 
write  for  more  information  to:  Jan 
Abbott.  Executive  Director,  As- 
sociation of  Shareware  Profes- 
sionals, 545  Grover  Rd.,  Mus- 
kegon, Ml  49442. 

If  you  belong  to  PC  MagNet, 
you  can  download  the  ASP  infor- 
mation packet  from  the  Utilities 
forum  data  library  number  8  (ASP 
Application);  it's  a  file  called 
APPLIC.FRM  (see  page  8  for 
details  on  joining  PC  MagNet). 
On  CompuServe,  you  can  get  the 
file  from  the  ASP's  forum  called 


Shareware.  Even  if  you  don't 
plan  on  joining  the  ASP,  you 
should  get  a  copy  of  their  Share- 
ware standards  to  follow  in  dis- 
tributing your  game. 

COPROCESSORS  AND  GUIs 

Would  a  coprocessor  be  useful  in 
running  an  operating  system  that 
includes  Adobe  Type  Manager 
or  TrueType?  Does  the  addition  of 
a  font  library  or  the  growth  of  GUIs 
make  a  coprocessor  useful  even 
when  the  application  doesn't  need 
itto  run? 

Would  a  user  of  a  16-  or  20- 
MHz  386  gain  useful  speed  with  a 
coprocessor,  given  a  bulky  oper- 
ating system  like  OS/2  or  Win- 
dows? 

Brian  B.  Mulholland 
Port  Jefferson  Station, 
New  York 

^From  the  way  your  ques- 
tion  is  worded,  I  assume 
you're  asking  about  a 
math  coprocessor.  The  simple 
answer  is  a  qualified  no.  The  cur- 
rent GUIs  (graphical  user  inter- 
faces) that  run  on  PCs  use  integer 
math  functions  fortheirdrawing 
routines,  so  installing  a  math 
coprocessor,  which  speeds  fioat- 
ing-point  calculations,  wouldn't 
improve  the  speed  of  the  fonts 
being  created  and  drawn  on  the 
screen. 

Font  packages  such  as  Adobe 
Type  Manager  (Adobe  Systems 
Inc.,  Mountain  View,  Calif.;  8(K)- 
833-6687,  415-961-4400:  $99) 
and  FaccLift  (Bitstream  Inc., 
Cambridge.  Mass.;  8(K)-522- 
FONT,  617-497-6222;  $99)  gen- 
erate fonts  on  the  Hy  using  pro- 
cessor cycles,  so  a  faster  CPU  is 
the  only  thing  that  would  make  a 
difference  in  display  speed. 

I  say  the  no  is  qualified,  be- 
cause there  is  a  place  where  a  math 
coprocessor  helps:  when  the 
bitmaps  for  downloadable  fonts 
need  to  be  generated.  If  you  use 
one  of  the  programs  that  require 
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several  minutes  to  create  font 
outlines  stored  as  disk  files  (such 
as  Bitstream's  Fontwvre  Instal- 
lation Kit),  a  math  coprocessor 
will  cut  the  font-generation  time 
to  about  half.  After  those  fonts  are 
generated,  though,  the  math  co- 
processor won 't  help. 

TrueType,  which  will  be  the 
font  generation  engine  for  Win- 
dows 3.1  when  it's  introduced 
later  this  year,  probably  will  not 
u.se  floating-fwint  math  either, 
though  it's  too  early  to  say  for 
sure. 

However,  there  is  another 
type  of  coprocessor  that  improves 


the  screen  speed  of  GUI  sys- 
tems— a  graphics  coprocessor. 
Video  boards  based  on  graphics 
chips  such  as  the  Texas  Instru- 
ments TIGA-340  series  or  the 
Intel  i960  make  a  dramatic  im- 
provement in  display  redrawing 
and  speed.  The  down  side  is  that 
such  boards  are  not  cheap  (aver- 
aging over  $1,0(X)  list  price),  so 
they're  not  a  solution  for  every- 
one: they're  marketed  for  people 
who  do  heavy  design  work. 

If  you  're  interested  in  buying 
a  graphics  board  with  a  coproces- 
sor, you  may  want  to  wait  a  few 
more  weeks.  In  the  July  1991  is- 
sue, we'll  be  publishing  the  re- 
sults of  testing  on  coprocessed 
boards  that  is  going  on  in  PC 
Magazine  Labs  as  I  write  this. 
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Adobe  Type  Manager  can  make  a  dramatic  Improvement 
in  the  appearance  of  a  font.  Figure  1,  top,  shows 
characters  displayed  In  the  roman  typeface  that  is 
included  with  Microsoft  Windows  when  installed  for  a 
LaserJet  II;  the  characters  approximate  the  smooth  fonts 
that  will  be  downloaded  to  the  printer.  In  Figure  2, 
bottom,  the  larger  characters  have  smooth  edges, 
thanks  to  Adobe  Type  Manager. 


The  most  recently  introduced 
high-resolution  8514-compatible 
boards  from  ATI,  Paradise,  and 
Hewlett-Packard  will  be  in- 
cluded. 

Another  alternative  is  IBM's 
new  XG  A  video  display,  though 
it's  not  yet  available  for  any  sys- 
tems other  than  IBM's  high-end 
PS/ 2s.  XGA  has  proprietary  IBM 
logic  for  faster  bit-blitting,  which 
helps  considerably  when  drawing 
fonts  and  windows. 

Unfortunately,  there's  no 
simple  answer  on  the  best  way  to 
improve  video  performance  with 
Windows  and  OS/2.  You  should 
read  the  story  about  comparative 
tests  we  performed  in  PC  Labs 
("Boosting  Video  Performance 
Under  Windows  3.0,"  February 
26,1991). 

One  finding  was  that  newer 
video  drivers  for  a  particular 
board  can  make  a  dramatic  im- 
provement. New  drivers  are  often 
posted  on  Microsoft's  Windows 
forum  on  CompuServe. 

PRN  AND  OTHER 
GHOSTLY  FILENAMES 

In  preparing  agraphias  image  of  a 
printer,  I  casually  named  the  file 
"PRN."  Since  PRN  is  a  device 
name,  this  caused  my  system  to 
hang. 

Then  unusual  things  started 
happening.  A  PRN  ghost  file  was 
created  that  now  appears  in  every 
directory  (including  new  directo- 
ries). This  ghost  file  always  main- 
tains the  cun-ent  date  and  time,  and 
rejects  all  DOS  commands.  The 
PRN  files  appear  only  when  a  file 
search  (filespec:  PRN.*)  is  per- 
formed from  programs  such  as 
The  Norton  Commander,  Word- 
Perfect, or  Windows  RIe  Manager. 

Can  you  shed  light  on  this  situ- 
ation? Is  this  a  harmless  ghost? 

Karl  L.  Schwartz 

Staten  Island,  New  York 

Don't  worry,  the  PRN 
ghost  haunts  every  DOS 
machine:  the  only  reason 
you  never  noticed  it  before  is  that 
you  never  looked  for  it.  Those 
PRN  listings  you  see  are  not  the 
file  you  created,  they  are  the  DOS 
device  name  for  a  printer.  Your 
graphics  image  file  disappeared 
into  the  other  world  when  you 
rebooted  as  DOS  searched  for  an 
active  printer. 

The  rea.son  your  computer 
hung  when  you  tried  to  name  the 


file  "PRN"  is  that  it  was  trying 
to  copy  the  fi  le  to  the  PRN  dev  ice 
(which  defaults  to  LPTl),  and 
there  was  no  printer  there  to  re- 
ceive it. 

DOS  would  have  eventually 
timed  out  and  reported  that  the 
printer  wasn't  ready.  The  time  it 
takes  to  do  this  varies  depending 
on  the  version  of  DOS  and  the 
machine's  BIOS. 

PRN  is  reserved  by  DOS  to  be 
the  name  of  a  device,  just  like 
AUX.  CON.  NUL,  and  the  vari- 
ous parallel  and  serial  ports. 
When  you  ask  for  a  file,  DOS 
searches  its  list  of  device  names 
first  for  a  match.  DOS's  DIR 
command  doesn't  display  these 
internal  devices,  but  many  other 
programs,  including  the  three  you 
mentioned,  will. 

There  is  only  one  copy  of  the 
list,  though,  so  the  device  names 
aren't  really  taking  up  space  ev- 
erywhere on  your  disk. 

You  can  use  these  ghostly 
files  to  your  advantage,  though. 
User-to-User  author  Neil  Ruben- 
king  says  the  fact  that  a  DOS  de- 
vice is  always  firesent  can  be  used 
to  assume  a  guaranteed  "yes" 
answer  in  a  logical  query. 

Let's  say  you  want  to  deter- 
mine if  a  particular  subdirectory 
exists  before  you  take  any  action 
on  it.  You  can,  for  example,  cre- 
ate a  batch  file  that  contains  this 
line: 

IF  EXIST  \FOO\PBN  COPY  A:*.* 
\F0O  _ 

Because  DOS  searches  for  the 
names  of  the  devices  first,  the 
condition  you're  testing  for  (the 
existence  of  PRN  in  the  FOO 
subdirectory)  will  only  be  true  if 
the  subdirectory  exists. 

For  a  deeper  understanding 
of  how  DOS  works,  keep  an  eye 
out  for  the  forthcoming  book  PC 
Magazine  DOS  Techniques  and 
Utilities  by  Jeff  Prosise  (the  au- 
thor of  PC  Magazine 's  Tutor  col- 
umn) from  ZD  Press  (Berkeley, 
Calif.;  ISDN  1-56276-007-6; 
$39.95). 

ASK  THE  ADVISOR 

Send  your  questions  to  PC  Advi- 
sor, One  Park  Avenue,  New 
York,  NY  1 00 1 6,  or  upload  them 
to  PC  MagNet  (see  the  instruc- 
tions for  joining  on  page  8  of  this 
issue).  Sorry,  but  we  cannot  send 
personal  replies.  ■ 
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HARDWARE/ADD^N-BOARDS— COMMUNICATIONS 


Let's  Talk  MEMORY! 

'  MEMORY  MODULES 
•  MEMORY  UPGRADES 
•  EXPANSION  BOARDS 


Enhance  is  an  extensive  line  of  high  quality  memory 
enhancement  products.  It  is  100%  compatible  with  the 
world's  leading  manufacturers  of  PC's,  Laptops,  Port- 
ables, Workstations,  Servers  and  Laser  Printers.  The 
Enhance  product  line  comes  with  a  guarantee  of  imme- 
diate delivery,  technical  support,  and  quality  products 
with  a  5  year  warranty. 

Call  us  for  Math  Coprocessors 

Csll  or  Write  for  your  FREE  MEMORY  KIT 

TOLL  FREE  U.S.  1-800-343-0100 
and  Canada 

TOLL  FREE  OA  1-800-662-1004 


ENHANCE 


Distributed  by  Sys-Com 
18720  Oxnard  Street  ,#102 
Tarzana,  CA  91356 

(818)343-3066 
Fax:  818/343-1436 
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Powerllne  transforms  your  computer  (PC/XT/A T/386) 
into  a  multi-line  voice  processing  cbmmand  center. 

Intelligently  process  your  sales  inquiries  and  messages 
In  the  background.  Give  your  computer  ^me  punch! 
Hardware,  software,  cables,  speaker,  2  year  warranty. 

I  ^  #MC  ^'^  Information 

wKfK  Un  (BigmOulh)   .  vZlv  Or  Sales  Call: 


RMIHhi 


(Oeveloper/OEM  packages  available) 
VISA  -  MC  -  AMEX  -  COD 


TALKING  TECHNOLOGY,  INC. 

1125  ATLANTIC  AVE.  •  ALAMEDA,  CA  94501 


(415)  SZ2-3IN 

AX  (415)  522-5556 
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CASTELLE 

IS  NETWORK  PRINTING! 

LANpress  is  a  self-contained,  plug-and-play  print 
server  for  Novell  LANS.  Connects  up  to  four  attached 
printers  and  is  available  with  an  Ethernet  or  Token 
Ring  interface  in  a  small,  convenient  unit. 

High  Performance  16-bit  processor 

No  VAPS  or  NLMS 

Attaches  Directly  to  Lan  cabling 

100%  Novell  Compatible 

Uses  CAPTURE/NPRINT/PCONSOLE 

Despools  32  Queues  from  8  Servers 

Ethernet  model  includes  1  Parallel  &  3  Serial  Ports. 
Token  Ring  model  includes  2  Parallel  & 


2  Serial  Ports. 
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LANpreu 
$795  for  Ethernet 
$1395  for  Token  Ring  V  , 
800-359-7654  L  _ 

32SS.3  .Scolt  BM 
Santa  Clara.  CA  950S4 
Fti  4O8-49«m502 
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NETWORKIN 


iSOLID  ^ 

Uvfil  PiirWid  S9fp$th  ufmki  mmuy 

Ml  othi,  (-Mill  vaniy,  Msy  imidbtaR,  wmu 
irivin,  U  Jtapwfla  and  boil  ton 
(i^te  Ua .  Mm  mUh  m  I  i  MM 
•  ).OM*iMMifiii«id  IOOIIM(*Ki<M 
lamlMt  mitral $>IS'/«vMii. 


800-422-2966 
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NETWORK  FACTORY 

Best  Distributor  Pricing  Worldwide 
Free  Consultation  for  your  LAN  needs! 
A  FEW  OF  OUR  LINES  ARE 

OCA10NET  'NETWARE  •  3270  EMULATION    •  RYBS  HICAROS 

•  OCA  IRMAIAN  •  GATEWAY  COMM.  •  52S0  EMULATION    •  RIGHT  HANO  MAN 

0CA10BASET  •LANTASTIC         •  ETHERNET  ARCNEI  •  TIARA 

•C/NET  •D-LINK  •  WESTERN  DIGITAL  •  BLUE  LYNX 

FOR  FREE  CATAiaC:  1411  tt.  BATAVIA,  SUITE  «108,  ORANGE,  CA  828(7,  H.S.A 

FAST  •  RELIABLE  •  FREE  TECH  SUPPORT 

OUTSIDE  SO.  CA  1-800-548-1812 

^  714-744-7182  «  FAX  714-744  2727  ^ 

QRCLE  905  ON  READER  SERVICE  CARD 


I    .  ^ ...  } 


Connect  2  or  3  Keyboards  and 
Monitors  to  a  Single  PC 

Supports:  PC/XT/ AT,  PS/2  and  100%  Compatibles 
MDA  CGA  EGA  VGA  Monitors  Resolution  up  to 
1024  X  768  —  Distance  up  to  600  Feet. 

No  switching  required;  to  enable  a  Keyboard,  |ust 

start  typing,  the  Privacy  Switch  allows  you  to  disable 

the  Remote  Station. 

•  Uses  Single  Cable  for  Video  and  Keyboard  Data 

•  No  External  Power  Required 

•  Thousands  Sold  over  Last  3  Years 

Prices  start  at  $269  for  Sender,  Receiver,  and 
25  Foot  Cable.  One  Year  Warranty  -  Unconditional 
Satisfaction  Guarantee  -  Dealers  Welcome 

Cybex  Corporation 

2800  H  Bob  Wallace  Ave  •  Huntsville.  AL  ^fiBOS 

[205]  534-001 1  •  FAX  [205]  534-0010 
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ariel  design  inc 

\computer  solutions 


45  Pond  St.,  NonA-ell,  AAA 


MOTHERBOARDS  and  SYSTEMS 
AMI  386/486  CACHE 

AMI  386SX-16' 
AMI  386SX-20  32k  Cache 
AMI  MKIII  386-25  64k  Cache 
AMI  MKIII  386-33  64k  Cache 
AMI  Voyager  486-25  128k  Cache  ISA  Bus 
AMI  Enterprise  486-3364k  Cache  EISA  Bus 

Motherboards  from  the  industry  leader.  We  can  sell  you  a 
motherboard  or  a  complete  system.  Call  for  the  best  price. 

1-800-55ariel 

available  in  limited  qjanlities 


COMMUNICATIONS— COMPUTER  SYSTEMS 


BLACKSHI 

486/386 

ADVANCKI) 
SVGA  SYSTEMS 


ONSITE 
SERVICE 
CE  Computer  Service 


4X6. mSA  S5295 

m  ^^  kisa  S5995 

4X6  25  ISA  $.W5 

m  25  KISA  S5295 

.W..U.SV(iA  UW5 
mis  SVCA  Non-Cache  S2W5 

.Wfc2iSV(;A«iCache  VM95 


MK  C  .khc  R.\M 

•4  MB  R.AM 

I  44  MH  .v.^  Drue 

I  :  MB.\:5  Dn\e 

2(1(1  MB  I.Sms  IDE  Drive 

Ifi-Bil  VGA\v/5l2 

14'  l()24\7(iXC()lorMi)nitor 

I  Parallel.  2  Serial.  1  Game  Port 

l(II  Ke\  Keyboard 

MS  DOS      or  4.(1 1 


Affordable  PC  Power! 


Sluiulard  I't-atures 

■  .'(1-Day  (iuaranlec 

■  L'niimiled  Toll-Free 
Technical  Suppon 

■  I  Year  GE  On-Sile  Ser\  ice 

■  Cuslom  Configurations 

■  We  Accept  Visa.M/C.AEX. 
and  Discover  Cards 


Blackship 

COMPUTER  SYSTEMS.  INC. 


Call  Blackship  for  all  >uur  System  and  Neluorkini;  needs. 
Wv  have  a  complete  line-up  of  2X6.  .'X6..'X6S\.4X(i.  and  1  apliips 


4II.M  Clipper  Ciiiiil  •  iTi-iiioiii.  C  \  ')4>  W 
Tel:  4I.S-77(l-').'()(i.        11-^  "~(I  S(>"1 


lull-hrii  Krdir. 

1-800-877-624M 


CMCLE  9M  OM  RCAOCR  BERVICC  CAM) 


r'More  Machine  Per  Dollar." 

^  ^  Yol'u"  ihumhed  in  the  riyhl  pace  if  you  are  liHikins  lor  a  harcain 
.'X6SX . . .  the  Hash  .'X(iS.\-2(l  will  provide  compctenl  pertormance 
and  more  machine  per  dollar  than  all  but  some  of  the  compeliiion.  ^  ^ 


November 
27.  \m 


NEW 
DLCtD 
PRICE 


2(l-MII/ cache 
version  w/4  MB 
available  lorSI7>W 

X().1X6SX-:()  MH/  cpu  •  .VMB  RAM  •  1 .2-  or  1 .44-MB  internal 
llopps  disk  drive  •  .SiK'ket  for  X().^87SX  iiKilh  chip  •  VGA  card  v^ith 
I -MB  memory  •  14"  VCJA  monitor  •  XO-MB  IDK  haal  disk  •  MS-IX)S 
.1..'  or  4.01  •101  enhanced  keyboard  •  I?  mo.  piirts.  2  yr.  labor  warranty 


Tel;  i4(Ui  44(>-ll.s:o     I  a\:  i-104i  449  5247 

mimMmsrsTm, 

2X.Vt  I'elerson  Place.  Noreross.  CIA  .VK(7I 
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COMPUTER  SYSTEMS— DISK  DRIVES 


Create  your  own  system 

Buy  only  what  you  nMd  or  upgrade  your  prasent  system 


486 

33  MHz,64K  cache 

»2119 


386 

2S  Megahertz 

•749 


486 

25  MHz,e4K  cache 

*1559 


3861 

16  Megahertz 

>489 


386 

33  MHz,64K  cache 

'939 


286 

16  Megahertz 

<249 


386 

25  MHZ.64K  cache 

*879 


286 

12  Megahertz 

*219 


Includss  desktop  casa  &  power  supply.  Choose  options  below 


KEYBOARDS 

101  KeyEnhanced  $49.95 

HARD  DRIVES 

40MB  28IT1S  $229.95 

BOMB  17ms  379.95 

110MB  ISfflS  449.95 

213MB  ISm*  669.95 

FLOPPY  DISKS 

1.2  MB  5.25  inch  $69.95 
1.44  MB  35  inch  69.95 

DISK  CONTROLS 

IDE  Floppy  and  Hard 
disk  controller  $19.95 


MONITORS 

VGA  •  COLOR: 

Leading  Technology 
14'640  x  4802SeKcard 
.31  dot  pitch  $399.95 

Packard  Bet  14'  640  x 
460  25eK  card  .31  dot 
pitch  $399.95 

Vlevysonic4  14*  1024x 
768  1MB  card  .28  dot 
pitch  $539.95 

MONOCHROME: 
Samsung   14'  Amber 
with  card  $129.95 


MEMORY 

1  MB  RAM 
4  MB  RAM 


$  69.95 
239.95 


SERIAL  CARDS 

2  Serial  port,  1  Parallel  port, 
1  Game  port.  $19.95 

MODEMS 

Internal  2400  Baud 
External  2400  Baud 

D.O.S. 

Version  3.3 
Version  4.01 

SERVICE 

4  months  on  site 


$64.95 
99.95 


$55.95 
55.95 


$39.95 


All  systems  fully  assembled  and  tested.  F.C.C.  approved 


Computer 
Connection 


To  Order:  1  -  800  -  835  -  271 4 
Questlons:1-503-593-6619 
2  Venture  Une  (POB  3629) 
Sunrhwr,  OR  97707 


■  SNpping  and  handling  additional.  Prices  subject  to  change. 
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VGA  su/mYomt 


1,44MB  OR  1.2  MB  FLOPPY  DRIVE 


COMPUTOP  INC. 


I  MB  HARD  DISK 
SERIAL/PARALLEL/GAM[  PORIS 

•  srsrEn  <m.v  w#;  nxPFjxD.tHit:  roi 

*  I  a.\Hi>  uisH  H  P  TO  too.nnt 


IM  fircstonc  M.  La  Hirada,  Ca  M 
Teil  i714i  99M605  M  17141 99M658 
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Red  Ink. 

Cyan,  yellow  and  black  will  give 

living  color  to  your  ads. 
And  now  you  can  nave  4-color 
at  B&W  rates. 

y  1-800-825-4237  . 
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Failsafe  Novell  Subsytems 

The  pow  er  uscr'.s  firsi  dioia-.  Pcri-sol's  .subs\Menis 
offer  failsafe  peak  perforiiiana'  wiilioiit  sirelcliing 
your  luidgei.  We  .siippori  DOS.  OS  2,  Xenix.  Lni.\. 
Netware  M  &  3S6  for  bolh  .M  &  I'S  2s.  No  com- 
patibility issues.  No  problems.  It's  thai  simple. 


V  Year  J 

Wc  liacb  Otir  ^.JV 
Dim's  far  5  Ycdn! 


Drive  in  the 
Fast  Lane! 


TN^X  Plug*  Pity 
Solution  from 
PsrixW 


/  f/VJ  l-jvstihlc  ()l)lk(ik 
('■m  .MH  TiilK-Drin'S 


1 

D3)l 

1.1  IVH 

IHIB 

Wit 

on 

IWMtl 

M 

l(Mb 

J1I19- 

Itn 

L^H 

SI09I 

K>» 

SII'^I 

rsi 

IIHUH 

IhOB 

K.1 

am 
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Multimedia 

Portable  Hard  Drives 


e  Power  supply  Ir^slde  drive  case. 

•  Ughtwelght.  under  3lbs. 

•  IDurable  60  G  shock  rating. 


•  Compact,  nrteasures 
only  2*  X  5' XT'. 

•  Fast,  lOmst 


Works  with:  Laptops,  Toshiba, 
Compaq,  Deli,  BM  B/wylhlngt 


m  3 


425  MB 


e  No  card  needed. 
Just  plug  into 
printer/parallel 
port. 

•  Three  connectors 
on  bock  of  drive, 
one  to  computer 
printer  port,  one 
to  printer,  and  one 
to  daisy  chain  any 
other  SCSI  a&^toe. 


•  Two  sizes: 

52  Megabyte  $«99.« 

105  Megabyte  $1.199.« 

Carrying  case  $29." 


•  40,80, 105. 170,210,250and425Megabytedrivescivaik3ble 
vi/ith  SCSI  Card.  Prices  available  upon  request. 


Call  us  today  (or 
The  Multimedia  Portable  vo*"  he*  3<><tay  frtal- 

122  Saratoga  Ave.,  Ste.  16   ..^.^  OQ^ 
SoTTta  Ctara.  CA  95051     (408)  TOO"T  1  A  / 
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Col 


DISK  DRIVES— PERIPHERALS 


Add  a  disk  drive  without  hors- 
ing around  inside  your  com- 
puter -  just  plug  Bacic-  i 
pock  into  your  parallel 
port!  Connect  your 
printer  to  the  Backpack 
drive.  No  tools.  No  hassles. 
No  interface  cards.  Back- 
pack works  with  IBM  and 
compatibles  including  PCs, 
XTs,ATs,  PS/2s,  PS/Is,  and 


laptops.  It's  available  in  5.25" 
and  3.5"  and  comes  complete 
with  everything  you  need. 
So  see  your  dealer  or 
get  it  straight  from  the 
horse's  mouth  and  call  us 
about  Backpack  today! 

Micro  Solutions 

Computer  Products 
132  W.  Lincoln  Hwy.,  DeKolb,  II 60115 
815-756-3411  Fax:756-2928 


cnoE  tis  OM  nuoei  SBWicE  CAM) 


DISC  DRIVES  •  DISC  DRIVES  •  DISC  DRIVES 

15j 

|TEC 

0 

ES, 

m 

Dealers.  SeU-Maintainers,  TPM  Companies:  LOOKI 

I  THE  WIDEST  RANGE  OF  DISC  DRIVE  SUPPORT  IN  THE  WORLD! 


EXCHANGE  PROGRAM  TOOl 


LOWEST  PRICES.. 
COMPARE! 


FROM  PCrt^S-DOS  ENVIRONMENT 

•■i       --i  .\  \  'J  COST  EFFECTIVE... 
J-.l^J-'^iJxJ  MOST  5V.- a  37,- DRIVES 

✓  Clip  this  and  Save  10%  on  total  repair  charges! 


:<  ^°bM29 

Miniscribe 
NEVER  USED 
Complete  HD  Kit 
(SCSI)  $159 

inci  CIrllr  S  Cabl« 

HUNDREDS  OF  OTHER 
MODELS  IN  STOCK 


(805)  529-0908 

FAX;  (805)  529-7712 
5105  Maureen  Lane  •  Moorpark.  CA  93021 


OKU  m  ON  RBMICH  MMICe  UMO 


COMPUTER  SYSTEMS 

AST,  AlR,  EVEBEX  Syaems  an  models  Scall 

Pionex  aafiSX  CompuW  W/2mb  meinory  CoWf 
\/GA,  40mb  Hard  drive  $1599 

LAPTOPS:  AST  ALH,  EVEBEX.  TOSHIBA  »Ciill 

EXPANSION  BOARDS 

AST  SiKpacKplus  |64-384k|  $129 
SupacK  266  W(512k  $139 
Rampa9e2  2561i  (0  2mOl  (w  XT  $249 
Rampage  286  plus  (0-8mol  S349 
Rainpage2  Plus  MC  loi  PS2  5<»0  (0-8mD|$359 

INTEL  Apove  286  Plus  lor  XTlAT  (512-2mD)$339 
ADove  286PIUS  8  I2.8MBI  $539 
Aoove  Board  2  Pius  lor  PS2  5(V60  (0-8mD)$289 
Above  MC  32  lor  PS2  70/80  lO^mO)  $359 
Inooard  386  lor  PCJAT  SCail 


OMPHICS  CARDS 

ATI  Paradise  Hercules, 
Video  Seven 


,  Soil 


HARD  DRIVES 

SEAGATE  ST225  XT  kil    $239  ST2S11  $239 

Uamor.  Conner,  Plus  Hard  Cards  $caii 

MEMORY:  64k  256«.  1MB.  SIMMS.  PS2. 
Compaq  $call 

FLOPPY  DRIVES 

%ahiba  lo'  PC.  AT  $79  1  2MB  $99.  35  $79/99 

TAPE  BACKUPS:  ArchrvarEvorei/Maynard 
from  $349 

MONITORS:  NEC  Goldslar  MilsuOisni  $call 

PRINTERS:  Panasonic.  Cannon,  NEC  $<:ali 


VLM  Computer  Electronics 

to  Park  Place.  Mornslown,  NJ  07960 

Visa.  MC.  Check  or  COD 
International  Orders  (201)  267-3268 
FAX  (201)  539-8032.  (800) 
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UnMviuse 

Incredibly  Productive.  Ingeniously  Creative. 

Move  the  cursor  effortlessly.  Just  slide  vour 
finger  over  the  glass,  then  press  to  click. 
Plus  you  can  select  up  to  60  programmable 
function  keys.  And  it  even  works  with  a  stylus, 

•  So  Easy,  It's  Intuitive 

•  Faster  than  a  Mouse 

•  Programmable  KeyPad 

•  Stationary.  Saves  Space 

•  Draw,  Trace.  Doodle 

call 

1.800UNMOUSE 
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DON'T  Be  Blue. 

Don't  think  you  can't  afford 
to  target  over  786,000+  PC  buyers 
here  in  color.  You  can. 

Call  1-800-825-4237 


Total  PC  Automation 
at  Your  Convenience! 


The  Pendulum 
PowerPak: 

ht'.trui  t  •  l/iirrr"  /*(  tn 
IKiuvr  l)\  ( )/  /  ii(  ;iri' 
sWiVtei  linif^    li'iiillu  i-r 
nniiitflli 

^<l(ll^  i;;i;i//rr((;iii;-.  icon; 
iilti  Mi^-lil     Ihf  I  mil 
iinliiirr  luliillu 
altinileiH! 

•  Ki  iiiN/N  ui/Kf /'t 

milliihii}U'tiii\l  <■  ^*  J 

all  1-800-772-6483 

Pendulum  Giout-i.  hil. 


POWER  SUPPUES— PRINTERS 


POWER  UP  r 

INSIGHT  UPS! 


Prevent  Power  Failure  & 
Protect  Your  Equipment 

New  In-Line'^'  Technology  gives  you: 
True  Sine- Wave  Power  •  Low,  low  price 
•  Super  light  weight~y//.?/  28  Ihs.  • 


With  almost  twice  the  power  of  comparably  priced 
units  you  can  run  a  loaded  386/25mHz  system  and 
VGA  Monitor  for  up  to  30  minutes!* 


499 


Get  Insight  Protection  Today! 

800/729-0770 


•Actuiil  limes  may  vary  depending  on 
equipment  spccificalions.  Price  and  avail- 
abilily  subject  to  change  wilhiMjt  notice. 
C  IWt'lnsight  Distribution  Network.  Inc. 


1912  W.  4lh  St..  Dept.  LA 
Tcmpc.  AZH.S2KI 
Sales:  ftO:/^!- 1 1 28 
l  AX:  fi(l2/J12V-')l93 
I.AOMI 


Cartridge  Refill  For  The 
HP  DeskJet  Series 


The  clean  inexpensive 
solution  for  recharging 
your  Hewlett  Packard 
DeskJet,  DeskJet  Plus  and 
DeskJet  500  cartridges. 
Sharp,  permanent  inks. 
Colors  available. 


1-800-235-9748 

Available  Through  DGR  Technologies. 


PCOMPLETELY 
COMPATIBLE 


We're  oil 
the 

you  will 
ever  need  I 


systems 


1  800  747  HPLJ  FAX  (213)  478-4770  Phone  (213)  479  4477 
1940  Cotner  Ave.  Los  Angeles,  CA  90025 
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Green 

WITH 

Envy 

Your  competito5 
will  be  when  they 

see  your  ad 
showcased  here 
in  color  before  786,000+ 
eager  PC  buyers. 

Call  1-800-825-4237 


aerial 


TAPE  DRIVE  SUBSYSTEMS— SOFTWARE/ACCOUNTING 


3  REASONS 

TOBUYTHENEWODSZIO 
9-TRACK  TAPE  DRIVE: 

1 .  H's  Ihf  lirsl  ')-lr.u  k  drivi'  dt'sif-ned  lor  Itie  tiKxIern  office. 

2.  It's  got  great  medsuremenis:  3  1/2"  x  16  1/2"  x  23". 

3.  You  cin  take  it  with  you.  It  weighs  only  30  pounds. 

4.  It's  so  quiet,  you'll  forget  it's  on. 

5.  It's  completpiv  autoloading.  No  manual  threading 
required. 

b.  It  uses  only  45  watts  (other  drives  average  200). 

7.  It's  reliable.  Very.  No  other  drive  has  fewer  moving 
parts. 

8.  It's  surprisingly  affordable. 

9.  It  comes  with  a  2  year  warranty,  toll-free  support,  and  the 
ODI  Special  Service  Program. 

10.  It's  designed  and  built  by  Overland  Data. 

True,  we  promised  you  3  reasons.  But  we  felt 
compelled  to  make  up  lor  the  lack  of  reasons  to  buy  any 
other  drive.  To  find  out  more,  call  our  toll-free  number. 

1  ■800-PC9-TRAK       nn<  nnra^'Ln  nnr. 

11,1V  I'h.,.,,.  I  i.i',  .-1        •        I       -,-1  cNiij  SufOncCt 
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7he  clear  winner  among  hatf-inch 
nine-track  tape  back-up  devices' 


Ninelrack  Tape  Sub-Systems 

New  hign-peflonnance.  easy'to-  New  soKaraie  teaturn 
inslall  software  mate  me  CHi 
NineTrack  even  laslef  and  easy  lo 
use  NineTrack  gives  you  Ihe  power 
10  isad  and  wnie  10  S-lrack  ape  with 
your  I8U-  POXTWm  486. 
PSQ*  ant  compadbies  Ediange 
data  witn  ether  PCs.  rmns  ant  main- 
Irames  l60(k32(X«62SOePI  systems 
are  available 

Call  us  loday 


•Data  Iransfe'  rale  0(  1MB  per 
second  lor  PC  bus 
•Full  menu  support  or  eiecule 
commands  Iroffl  DOS  prompt  c 
batch  files 

•Eiperi  Support  System 
•Hard  disk  back-up  ulMies 


].e:S'0599  2ie.349-S600 

Computer  Logics 

31200  Carter  Street 
Cleveland.  OH  44139 
Fa»  216-34M620 
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FASTB'TRACK 
for  MICRO'S 

•  All  Densities  -  including  6250 

•  Excellent  Software  and  Support 

•  Reliability   •  Super  Speed 

The  Only  Professional  Choice 

800/842-0708 


PERIPHERALS 


HAUPPAUGE.  NY  •  516  273-5900 


9  I  R At  K  iaim:  DRIVKS 
mi)  I  aim;  drinks 

FOR  l»C  \  r  Vr  386  386  PS2 


i.owK.sr 

PKK  I  S 

Hivsr 
giM.n  V 


I.ACil  NA  t ONN  KR.SION  S^  STKMS 


:r,<>4l  I  .ilx.)  K».i<t 
Slllh  HI 

I  .11:1111.1  llilK.  (  \  'Ch.s  1.7(HI7 


ixiHi. :(.(.  4  t  \t'i 

i7l4i  Ml?  II4'I7  1 1  I 
(7l4i  .Wi7  iisllX  I  \\ 
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PAYROLL  MANAGER "  KNOWS  PAYROLL! 


PAYROLL  MANAGER 

turns  Quicken  4  into  a  complete  payroll  system. 

■  1  .lyroii  lasks  using  tne  worio'.  i 


•  PAYROLL  MANAGER  easily  aui< 
popuiiir  iiniincuti  manager  Ouic^- 

•  PAYROLL  MANAGER  aulomal   i-in  r 

Fortetai  laxi^s  ana  ellorllessly  Iransleis  mlorm  : 

•  PAYROLL  MANAGER  punts  payroll  cnecKs  a.  _ 
powt'f  lul  loois  j'  Quicken  4 

•  PAYROLL  MANAGER  lakes  me  rtrudqerv  out  ol  Payroll 


deductions,  slaiu  and 

■n  4 

15  easily  Itvough  tne 


I 


1-800-443-5806 


In  Fla.  813-530-7400 
PAYROLL  MANAGER  only  $95 


30-day.  money-back  guarantee 
PAYROLL  MANAGER  &  QUICKEN  4  $135 


Ghost  Software  1"''°'' 


ifn  .1     ,1  Ifiy 


Largo  Ftonda  34643 

1  !•  i-toniiul  '^1  In'ijtl  Corp 
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ACCOUNTING 
SOFTWARE 


$45  COMPLETE! 


I  RACIOLI  2000"^ 

V  I  FOR  IBM  &  COMPATIBLES 

■  iWa^  I  Conoins  Full-featured  Accounting  witfi  8  Modules 
^  -J  Fully  Integrated  into  One  System  Billing,  Accounts 

Receivable,  Inventory,  Purchasing,  Accounts  Payatile. 
General  l  edger.  Budgeting,  Auditing 
FREE  Unlimited  Customef  Support  •  FREE  2  Hour  Training  Videotape 
Use  as  Single-User  of  Multi-User  System  —  Network  Ready  with  No  Additional  Fees 
Eaiy  to  Install  •  Easy  to  Learn  •  Easy  to  Use  •  Context-sensitive  Help 
Report  Writer.  Multi-Company  Database  Export,  Mouse  Suppon,  Pull-down  Menus 
The  equal  of  other  high  end  accounting  program  In  every  way, 
but  conl"  -  Mew,'  York  Tmes,  July  1  1990 

VISA/MC  Orders  Only  800-243-1 51 5  Ext.  800EF 

24  HOURS-A-OAY  -  7  DAYS-A-WEEK 
Ourstlom:  214-931-2033  •  Or  Check/MO  -  Add  S«  shipping 

$.  Software  •  2880  Brvqev  l?tj<id  Dr-pt  800EF  Hatfifiil  PA  19440 
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CIRCLE  924  ON  READER  SERVICE  CARD 


DON'T  Be  Blue. 

Don't  think  you  can't  afford 
to  target  over  786,000+ PC  buyers 
here  in  color.  You  can. 

Call  1-800-825-4237 
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BACK-UP  SYSTEMS— BUSINESS 


TOIAUY  RELIABLE 
BAOOIPS... 
GUARANTEED! 


Back-It  4; 

The  First 
Totally  Automatic, 
Full-Fcaturcd 
Backup  System 
Wliich  Virtually 
Eliminates  Your 
Excuses  for  Not 
Backing  Up! 


Wlio  Needs  Back-It  4? 

•  Anyone  who  is  in  jeopardy  of  losing  everything  by  not  having  a 
f  uiTent  backup  copy  of  their  hard  (lisk. 

•  Anyone  who  despises  spi>nding  time  backing  up  and  wants  to 
schedule  and  nin  automatic,  unattended  backups. 

•  Anyone  who  wants  the  fastest  backup  and  compression  around. 

•  .-Vnyone  who  would  like  unlimited  toll-free  customer  support  and  a 
6()-day  money-back  guarantee  for  ultimate  peace  of  mind. 

•  Everyonc.see  your  local  dealer  lodayl 

G  L  L  E  800-233-0383 

Gazelle  Syslcms.  Inc.  •  K  N.  I  nivirsily  .\w.'  lYinu  Clah  WWl  •  377-1288 
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LEARN  ABOUT  POINT  OF  SALE!!! 

thru  Video 

GIVE  YOUR  BUSINESS  THE  COMPETITIVE 

ADVANTAGE  IT  NEEDS  TO  SUCCEED!!! 
"A  COMPUTERIZED  POINT  OF  SALE  SYSTEM 

Our  video  (ape  fully  illuiiram  Point 
of  Sale  producu.  Hardware  and 
Sofiwaie.  how  ii  opcfain  and  whai 
capabiliiics  ihould  he  there  for  your 
•alct  environment 

Cash  Driwert 

Receipt  Printen 
Proirammable  Keyboardi 
Barcode  Scanning  t>evicct 
POS  TerminaU 
Portable  lerminalt 
Barcode  Printer* 

AT  ONLY  $29.95  THIS  VIDEO 
WILL  SAVE  VOU  THOUSANDS 

Why  spend  SSSSSSSSSS  before  you  learn  about  Point 
of  Sale  and  how  it  works. 

Some  equipment  saves  time  and  money,  some  equipment 
doesn't. 

Spark  your  interest  in  time  saving  Sales  Techniques  and 
Management. 

Enjoy  better  control  of  your  business,  and  better  know- 
ledge of  your  profits. 

What  are  standard  features  for  "Point  of  Sale "777?? 

Knowing  what  computers  and  point  of  sale  can  do  is 
essential  to  any  business  in  the  90*8. 

Computer  l  ime  of  Aineric.i    I-800-456-1 159  mon-sal 
R  I)  KJ.  Bo»  16 
Jnhiulown.  PA  I  ^404 
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Introducing  DataSel  Gold- 
the  Contact  Management 
Software  For  Busy  People 
On  Their  Way  To  The  Top. 

Effective  contact  management  is  the  key  to  success. 

Whether  your  contacts  are  clients,  prospects,  vendors,  or 
employees,  DataSel  Gold  will  help  you  recall  important 
details  about  your  contacts  at  crucial  times. 

You'll  be  able  to  stay  on  top  of  appointments,  calls,  "to  do" 
items  and  follow-up  dates.  And  with  letter  writing,  mail 
merge,  autodialing,  and  custom  report-making  capabilities, 
you'll  be  able  to  get  a  lot  more  done  in  less  time. 

See  for  yourself.  For  only  S25,  you  can  now  get  a  full- 
featured  version  of  the  program  that  allows  you  to  enter  up 
to  2,5  contacts. 

.And  with  the  "Quick  Start"  manual,  you'll  be  up  and  run- 
ning in  minutes. 

So  call  1-800-322-6160  now.  And 
DataSel  Gold  will  be  on  your 
desk  tomorrow. 

DataSel 


Increasing  your 
prospectt  for  succeig 

DataSfl  .Software,  Inc. 
irSUHigh  BlufTDr  .SU',  260 
.San  l)ie)!0,  C.A  92i;)(l 
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ISl  PC  MAGAZINE  JUNE  11.  1991 


everything's 
Coming 
Up  Roses. 

Everything's  gonna  be 
sales  because  84.2%  of  all 
PC  buyers  sampled 
in  a  syndicated  study 
closely  examine  every  ad 
in  PC  Magazine. 

Call  1-800-825-4237 


BUSINESS  TIME  MANAGEMENT— DATA  ENTRY 


Stop  wasting  time 
scheduling  group 
meetings 

OnTimc  '  is  Ihc  finest 
network  calendaring 
product  on  the  market.  Ii 
saves  you  time  and 
aggravation  in  scheduling 
group  meetings.  It 
instantly  communicates 
with  whom  you  want  to 
mecl.  OnTimc's  Laser 
Calendar  Printouts  arc  the 
talk  of  the  Industry  -  ihey 
will  knock  your  socks  off 


For  a  free  30  dav 


evaluation  copy  wnlc  to 
the  address  hclow  or  call 

800-345-6747 

^ime- 


Campbell  Services,  Inc 

:i7()0  Nonhwcslini  Hwv  .  #1070 
SoulhricU.  SU  4gU7S 

SUind  ilonc  version  (non  nctwork  i 
S69  9."; 
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E  N.visiQN  It  Raster-to-Vector 


Before  Envision  ft  j 
Conversion:  Tiff  I 
(rasfer  filej  \ 

After  Envision  It 
Converston  DXF 

(vecfof  fihj 


Conversion  Software 

Scon  into  CAD  and  most  other 
drawing  programs' 
30-Day  Money  Back  Guaranteel 

1-800-321-KNVY 


Special  Offer 


►299  Envision  It  [reian  $3991 
»399  Envision 
Complete 


IT  (retail  ^399)  "        j  / 

It  bundled  with  tH^V 
Ha  If- Page  Scanner  (reta,i$699} 

1901  EST  Inc  '822  Mahhi  Road  •  Burimgame  CAO40I0'  All  ng/ifs  reserved 
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RJE+3270+Gateway 
Print  20,000  lines/minute 


Features: 

connect  up  to  six  8/ 370 

channel-attached 

printers 

IBM  3203,  3211,  4245 
Xerox  4050,  4090, 
8790,  9790  and  more 
print  spooling 
electronic  forms 
management 
line  speeds  to 
384,000  bps  with 
DATMODE=FULL 
dial-up  or  dedicated 
lines 


New  Product 

BARR/GATE: 

RJE+3270  Gateway 

Up  to  250  users 

SDLC,  Token  Ring, 

Novell  IPX,  or 

NETBIOS  connections 
•*  Send /Receive 

commands 
*  EHLLAPI 

3287  printers 


One  call  is  all  you  need  for  the  complete  solution  for  your 
FUE,  remote  print,  and  3270  applications.  See  for  yourself 
why  more  than  1 1 ,000  users  put  their  trust  in  BARR 
products.  Cetll  today  for  a  30-day  evaluation. 


MORE  SPEED     MORE  FEATURES     MORE  SOLUTIONS 


BIRR 


Barr  Systems,  Inc. 
4131  NW  28  Lane 
Gainesville,  FL  32606-6681 
80aBARR-SYS  or  80a227-7797 
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atmpot 


DATA  ENTRY  FEATURES 

Headsdown  speed 
Paint-the-screen  form  design 
r/lenu-driven  edit  selection 
Field  and  ctiar  type  validation 
Range  checks 
Table  lookup 
Check  digits 
Accumulator  balancing 
Programmable  function  keys 
Operator  statistics 
LAN  or  single  station 
Frencti  &  German  versions 


f 


SUPPORT 

Toll-tree  support  hotline 
24-hour  electronic  t)uiletin  board 
International  distnbulion  and  support 
Award-winning  manuals 
On-site  training  &  consulting 


DATALEX 
800-962-8888 

From  Canada  1  ■800-848-5548 
FAX  415-362-5733 
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DON'T  Be  Blue. 

'     Don't  think  you  can't  afford 
I  to  target  over  786,000+ PC  buyers 
1        here  in  color.  You  con. 

Call  1-800-825-4237 


Limelight 

is  where  you'll  be 
with  over  786,000+  brand  specifiers 
after  your  colorful  od  runs  here. 

Cain -800-825-4237 
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DESKTOP  PUBUSHING 


Announcing 
the  Most 
Advanced 


Color 
Processing 
Program 
for  the  PC 


Image-In-Colorf 


Color  Graphics  Imaging 

Itnage-In-Color  pre  press  software 
for  Windows  3-0  is  the  most  advanced 
true  color,  24-bit  image  processing 
system  available  for  the  PC! 


Darkroom  on  a  Desk 


Spectacular  functions  allow  precise 
control  of  pressure,  deasity  and  size  of 
retouching  tools  such  as  pencil,  paint 
brush,  air  brush  and  others.  Cloning 
provides  instant  duplication  of  items  in 
an  image,  and  a  library  of  photographic 
filters  adds  special  eflfects  for  powerful 
dimensions  in  design! 


Irmge'In-Colorf 


Speciacukr. 


Superior  Color  Separations 

CMYK  color  separations  are  super  fine- 
tuned  and  calibrated  in  conjunction 
with  AGFA  Conpugraphic.  Image-In- 
Color  supports  HSV  and  RGB  color 
selectioas  with  an  intuitive  color  picking 
model.  Histograms  are  di^layed  with 
lull  controls  for  editing  the  colormap. 

Supports  all  popular  scanners. 
Supports  Wacom  pressure  sensitive 
graphics  tablet.  Write  or  call  for  a 
^ctacoilar  addition  to  your  desktq) 
capabilities! 

1-800-345-3540 


IMAGE-IN 

INCORPORATED 

!()(>  Vjxh  "9th  Street  •  MinncapolLv  MN  SS 1 20  •  (612 )  KH8-y)5.< 
FAX  (612)H8a.«rf)S  OuLsklc  N  America  call  CPI,  (Kmcxa 
++  il-22-  I.VvH<H)  •  FAX++  ll-22-45.<-^2-4 


CHKXE 135  ON  READER  SERVKX  CARD 

PC  MAGAZINE  JUNE  11. 1991 


DIAGNOSTICS— FLOWCHART 


ADVANCED 


"agnostic  UTIUTV 


MAGAZINE 


EDFTORS' 
CHOICE 

August  1990 


286/386/486 
Compatible 


"..tke  most  comprehensive  package  that  delivered 
the  most  accurate  results  in  the  shortest  time..." 
PC  Magazine,  August,  1990 


(.omplctc  Diaj^nostics  lor: 

•  Memory  ,  Keyboard 

•  Hard  Disk  •  \'i(Je() 

•  I'loppy  Disk  •  |),,rts 

WORLDWIDE  DISTRIBUTORS 

SienerSoft 

6540  I,usk  Blvd.  Suite  C-16f),  San  Diego,  CA  92121  ISA 
DKAI.KR  INQI  IRIFS  WELCOME  l-SX)-755-W5 
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MICRO-SCOPF" 

Universal 
Diagnostic 
Software 


FROM 


Suggested  Retail  $249  ° 


TD  ORDER  OR  FOR  ( 
MORE  INR3RMATlffl\l  CAli;  ( 


Independent 

•  Self-Booting 

•  Runs  on  Novell,  OS/2,  Xenix, 
Unix,  PICK,  PC  MOS,  &  COOS, 
S  others. 

•  Queries  Hardware  Directly  - 
bypasses  CMOS. 

•  Low  Level  Formatbng  on  all 
types  of  drives. 


818-547-0125 


MtROSaOO.  INC  't  WE  BROACWAY.  Sim 301.  GlfMMl£.  «  91305  •  Fa.  818-5J7-07B9 
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IIVNC  E 

<  >i  "  I'l  II-: 

PI^VNETS 

New  v2.0  The  most  detailed 

dynamic  sky  and  solar 
system  model  ever  created 
Space  Travel  for  the 
Inquiring  Mind 


1-800-SKY-1642 

"An  order  of  magnitude  better  than  any  other  s.s.  simulator .  .  ." 

John  Mosley.  Sky  S  Telescope 
"Stunningly  powerful . . .  closest  (to  the  beauty  of  the  starry  sky)" 

Ed  Mendelson  PC  Magazine 

IBM  compatibles.  EGA/VGA.  S195.  Order/sampler/free  literature. 

A.R.C.  Software  303/667-1168  POB  1974P.  Loveland.  CO  80539 


Loan  Amortization  Software 


A  favorite  of  banks  &  atty's  worldwide! 


/  Fixed  or  Adjustable 

✓  APR  to  US  Reg  Z 
/  Bi  wcohtys  &  more 
/  Prepaid  im 

✓  Points  &  Fees 
/  PMi  Charges 

Irregular  P^rni  s 
Aulo  Ejitra  Pynt  s 

J  FtxoO  Prmcipal  Pynt  s 

/  Baltoon  Pyrni 

/Negative  Amorluaiion 

/360,  365  360  365  ini 

✓  Solve  lor  an  Unknown 
/View  &  Loan  Pnce 

/  Store  loan  lo  disk 
/Report  Idles 
/RepoH  commenis 
/Calendar  Of  Fiscal  Yr 
/  r*3  Spreadsheet  requ 
/Editing  ot  daia  entered 
/Context  help  screera 
/18  Digit  Accuracy 


Over  uuuu  soiu; 


/Easy  Amortization  Schedules 
/  Replace  Financial  Cak:ulators 
/Change  variables  instantly 

Exec-Amort  SI 49.95 
•Mini-Amort  ■  S79.95 
5  user  Network  Version:  S450.00 

Order  Today  Call  800/858-8448 
Fax  Orders  Call  313/791-3010 
Phone  (313)  791-0770 
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Version  7.0 

•Full  Color  Support  'Network  Support 

•Global  search  &  replace  'SD  Charting 

•  Over  270  output  devices  supported 

DON'T  buy  any  flowcharting  product  until  you 
test  drive  EasyRow.  Unprecedented  support  for 
Desktop  Publishing  &  Graphics  packages, 
Alternate  Shape  Libraries,  FREE  tech  support 
and  a  NO  RISK  30  Day  Money  Back  Guarantee 
all  combine  to  make  EasyRow  the  industry 
leader  and  corporate  standard. 

Special  Introductory  Offer  $230 

HavenTree  Software  Limited  shipping 
P.O.  Box  1093-P 

Thousand  Island  Park,  NY  13692 
Telephone:  (613)  544-6035  Ext.49 
Fax:  (613)  544-9632 

ORDER  HOTLINE  1'800'267'0668 
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DON'T  Be  Blue. 

Don't  think  you  can't  afford 
to  target  over  786,000+  PC  buyers 
here  in  color.  You  can. 

Coll  1-800-825-4237 


CIRCLE  938  ON  READER  SERVICE  CARD 


JUNE  11.  1991   PC  MAGAZINE  tTTM 


GRAPHICS— MAILING  PROGRAMS 


Slides  From  Your  PC 
Try  Us  FREE! 


We  want  your  business  And  we'll  prove  it' 
We  offer  the  best  service  available  Experts 
in  Harvard.  Freelance.  Corel  and  otfiers  on 
staff  to  serve  you.  Free  Federal  Express 
stiipping  Toll-free  Customer  Service.  And  if  you 
should  make  a  mistake,  we'll  reshoot  your  slides,  free 
Call  today,  and  say  "I'd  like  to  try  your  service  Free  " 


1-800-222-2592 
11  Accent  Presentations,  Inc. 

1?780  Hiqh  Bluff  Drive.  Ste  250  •  San  Diego  CA  92130 


CAPTURE  YOUR  SCREEN! 


1-800-284-2574 


Print  any  screen  on  your  dot 
matrix,  laser  or  inkjet  printer. 
An  immediate  hard  copy  at  the 
touch  of  a  key.  Only  $59.95 

H  Supports  Windows  3.0 
I  2  56  Color  Support 
H  Clips  Graphics 
■  Saves  PCXmFF  Files 

JEWELL  TECHNOLOGIES.  INC. 


4740  44th  Ave.  S\V.  Suite  203  Seattle.  WA  98116 
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ibrslKNi  mode  J:i  tmt2AI 

"All  of  the  C  language 
routines  you  need  to  write 
on  impressive  scientific 
graphing  progrom  of  your 
ow   HiQhiv  'ecommended" 
PC  Mogazine 


New  Features 

•  Shaded  contour  plots 

•  Color  PostScript 

•  Export  HPGL/2  ond  TIFF 

•  TIGA  ond  8514  support 

•  Simultaneous  plots 

•  European  characters 

»,  s.  B.  5. 6.  £.  A,  e, . . . 

•  Polar  contour  plots 

•  Error  function  plots 

•  Color  seporations 
Licensed  for  personol  use  only 

Order  now  -  S46S 
Visa  &  MasterCards 


508  N.  Kentucky  St. 
Kingston.  TN  37763 
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IMAGING 

from  your  computer  files 


Vibrant,  high-quality  output 
from  your  PC  software. 
Dozens  of  packages  supported. 
Transmit  your  files  anytime. 
Free  reshoots. 

Call  for  free  user  kit 
and  free  trial  info. 


•  35mm  COLOR  SUE 

•  COLOR  OVERlwmS'' 

•  4x5  8K  NEftimVES 
&  TRAtfflPARENCIES 

•  VIDEO  OUTPUT 


IMA(SE.  1-800-433-8829 

ClEI^TEf^    1011  Second  St..  S  W  ^^noke,  VA  2401 


Mailing  List  Management 


I  ArcList 


Mailing  List 


Discover  how  you  can  professionally 
manage  your  mailing  list  on  your  IBM 
compatible  PC  and  save  money  with  ArcList 
and  AccuMall.  two  powerful,  easy-to-use 
programs  that  offer  you:  address  correction 
and  standardization,  duplicate  recognition,  list 
merge/purge,  postal  presorts,  file  mainte- 
nance, label  design  and  printing,  and  more. 

Boost  your  mailing  list's  deliverability  and 
performance!  For  a  FREE  BROCHURE,  call 
(800)  368-5806. 
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PRETTY 
IN 

Pink 

Your  ad  wil 
ook  great  here 

in  any  color. 

Place  it  now 
at  B&W  rates. 

Call  1-800-825-4237 


MUSIC— RELIGION 


I  N  T3R  O  + 


INTRO+  Includes 

Prism'^'  (p-aphic  MIDI  sequencer 

Copyist  Apprvntici'"''  music 

iransc  ription  &  printing 
Model  !"'  MIDI  interface  card 
2  MIDI  cables 

«299  RETAIL 


System  Rp<|uircmi'nLs; 
MIDI  cflmpaliltle  instrument 
IBM  m,  AT,  XT  or  compatible: 
mK;  m»usf  :  V  GA,  EOA.  Here,  or  CG.V 
Primers;  Deslyei,  Epson  FX,  LX,  or  LQ, 
IBM  Pniprinter  and  compatibles. 


MIDI  STARTER  PACK 


■Kit.  ■ 

  .     1  ■ 


■U.  : 


Dr.  T'S  MUSIC  SOFTWABE 
100  Crescent  Road.  Needliam.  MA  02194 
617,455-1454  voice  617-  455-1460  lai 
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Music 
Machine 

Turn  your  PC  into  a  powerful 
Music  Workstation  with  our 
full-line  of  PC  MIDI  products. 

Try  our  $19.95  OemoPak  and 
apply  the  cost  when  you  buy 
software  from  us. 

^  Pelham.  NY  10803 

(914)  73»4500  Fax:  738S946 
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Sourcer^;  486  -  Commenting  Disassembler 


Sourcer  creates  commentefl  source  coOe  and  listings  Irom  memory  COM,  or  EXE 
tiles  It  tielps  you  understand  the  inner  details  of  how  programs  work  With  the  BIOS 
Pre-Processor,  generate  commented  listings  ol  all  your  BIOS  ROMs  $169  95 

"Sourcer  is  the  best  (disassembler  we've  ever  seeni"-  PC  Magazine. 


ASM  Checker-:  -  Locates  Coding  Problems 


ASM  Checker  automatically  locates  common  coding  errors  in  assembly  source  code 
By  identifying  errors  that  are  often  hard  to  find  and  easily  overlooked,  tt  saves  you 
countless  hours  of  debugging  time  It  also  cross-references  external  and  public  sym- 
bols and  identifies  unused  symbols  and  type  mismatches  $1 79  95 


.  ASMtool  486'u  Creates  flowcharts  and  procedure  call  diagrams 

.  View-It     Super  fast  file  viewer  -  see  132  columns  on  screen 

♦  Unpacker'/  -  Unpacks  packed  EXE  files,  interrupt  viewer,  and  more 

«  ASM  ProPak  lll-v  -  Includes  all  six  products  above  (Save  over  S100) 


SI  99  95 
$69  95 
$39  95 
$549  70 

Sriipping  &  Handlir^g  Se  CanadaMexico  SiO,  Other  S18.  OA  fesidents  add  sales  la*  visa  mc  amfx 


V  Communications.  Inc. 


Call  1-800-648-8266 


4320  Stevens  Creek  Blvd  Suite  275  Dcpt  PC    San  josc  CA    05120  4082064224 


3.5  Million  Callers  Since  1982 


Doldrums? 

Download  65  megabytes  of  felieffof}20. 

$20  buys  you  three  months  of  access  to  the  U 
largest  BBS  in  North  America, 
Take  any  of  our  200,000  programs. 
Read  our  85,000  messages. 

Get  relief  now! 
For  a  free  trial  set  your  modem  to  8-N-l  and 
dial 

414-789-4210 


The  Largest  BBS  in  North  America 


PO  Box  57-  Elm  Grove,  Wl  53122  •  Voice  414-789-4200 

230  phone  lines,  7  gigabytes  online 
PC-Pursuit '  Conned  -USA  V  32bis  HST  CompuCom MNP  '  V.42bis 


Bible  Study  Software 


What  does  the 
Bible  say? 
And  Where? 


Verse  Search  finds  any  verse  in  the  Bible  instantly,  searches 
for  any  word  or  phrase,  even  for  concepts  using  an  integrated 
Thesaurus.  Easily  finds  the  exact  verse  you  need  for  your 
study.  Print  or  copy  text  to  your  own  files.  Version  5.0 
includes  unlimited  windows  and  full  mouse  support. 

Think  of  us  as  a  boolcstore!  Our  shelf  includes  a  dozen 
software  tools  designed  for  your  area  of  interest  in  the  Bible. 
To  celebrate  our  10th  anniversary  as  the  leading  Bible 
software  company,  we  offer  a  new  Bible  Dictionary 
product  Our  memory  resident  Verse  Typist  transfers  verses 
directly  to  your  word  processor.  Call  for  a  free  brochure! 

800-423-1228  512-251-7541 

Bible  Research  Systems 

2013  Wells  Branch  Parkway  #304 
Austin,  Texas  78728 
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Limelight 

Is  where  you'll  be 
with  over  786,000+  brand  specifiers 
after  your  colorful  ad  runs  here. 

Call  1-800-825-4237 


REUGION— UTILITIES 


la  new  generation 
of  Bible  software..." 

— Christuvi  Computing  magazine,  January  1991 

Quick  Verse*  2X) — state-of-the-art  performance 
and  features,  offered  at  an  unprecedented  price — 
if  s  a  whole  new  generation! 

•  Compare  up  to  four  transla- 
tions or  verses  at  a  time. 

•  Search  on  words,  verses,  use 
wildcards  and  boolean  logic. 

•  Comes  with  one  text — your 
choice  of  KJV,  NIV,  RSVl 
NKJV,  or  NRSV. 

•  Additional  texts  and  Hebrew 
&  Greek  Transliteration  are 
available  for  just  $39  each. 

•  Includes  FREE  word  proces- 
sor interface. 

•  Create  your  own  study  notes 
and  indexes. 

:   •  Modern  interface  with 
V.'     mouse  support,  pull-down 
i  ■  menus. 


QU1CKVERSE»2X3 

All  the  features  you  d 
expectinprog^-^-'-f 


Guaranteed.  Try  QukkVersc 
for  30  days,  return  for  full  refiiml 
(shipping  excluded)  if  not  satisfied. 

Order  Toll  Free 

1-800-223-6925 

AIm)  Availablo  al  finer  Christian  boolutorr^. 


375  Collins  Road  NE  •  PO  Box  3120 
Cedar  Rapids,  lorn '52406-3120 


ENVY 


IS  NOT  HAVING  L  V  S 

i\it  Lm  ManagiTtKni  SvMi-m,  LMS!"  will  make  viiur  iiimpctiti>p.  gri-in  wrth  envy.  LMS"'  h  tnuih 
mori-  ihan  Im  manjEcmi-ni.  in  lait.  iiV  umiaa  mand^^•ml■nI.  HxicllinR  in  ttintaa  manaprmcnt  h 
iht-  Vty  u>  rim.iinin];  uim|X'tiiiVT  in  i«>Jav^  nuTlit-t.  [Wliipi-d  by  Mr.  S(rftwarc.  Iik.,  IMS'"  is  ilic 
most  uimpri-hi-nsiw  and  UM,-r-lm-ndlv  rnntait  man;t^i'niint  Mihwan-  ;Ratlahli-.  IMS'"  uin  pnitili- 
wwr » la-ni  with  ISO  uscr-di-tinahk-  fkUs  and  unlimtu-J  mjK-Ins  fKT  maMt-r  liM  m»  ihai  yitur  ilicnt>' 
mrds  and  di-mands  an-  easily  and  a^iuratclv  man;tKi\J.  IMS'*  is  [Hriai  tur  mdu^^ru■'•  whuh 
Jrm.ind  iVxihilitv:  trIcmjrLciini;.  real  cvtatt-,  y-anh  fl^m^,  Mink  hf(iiiiTa];i-  Kkuhv.  sjk-v  markt-riiii; 
;ind  many  morv.  With  the  LMS'"  iratkinn  vvstem  viw'll  K-  ahli-  to  )»tm-raii-  Njsimss  rqxin^  .ind  i.ill 
6i  rc-^KHiM'  k-iii-rs  with  unparalk'k\i  sptt-d  and  atmraiv.  tVh-  pcrMm  will  be  abli-  lit  dii  ihi-  wwL  (it 
ii-n  in  half  ihc  iimt-.  With  LMS^*  viu'll  iiui  paiir  ihr  uMnptiitkm  and  errcn  will  btxtitm-  vimr 
tJMinii-  u)l(ir. 


(iuiirjntev 


Pn.fcssi.mal  $1W 

Network  (Nwill-)  $4W 

l-HOO-MR-SOFTWARE 


088/3"*  Complete  .SlatUtiQil  Syitem  with 
data  iiuuia]iciiH:nl  jnd  uvcr  I.IKHt  Tulh  Intf- 
(Ended  presenlalion-ijualil)  Kniplis:  the  )ar){est 
seleftinn  of  staliMio.  jimphio  a\uilablr  in  ont- 
pa(kaf>e;  unlimited  si/e  ol  nio:  menu-.  moiLse 
or  commands;  IBM  cttmpatibles;  $595. 

Quick  CSS  "  \ll  bisic  statistical  miid- 
ule«  of  CVS  ^  lincl.  data  manaftement)  and  the 
lilll  piT?ientali<>n'qualit\  t£raphic.s  capabilities 
of  CSS  <:  IBM  cnmpalihies:  S295. 

CSS:QRAPHICS  "  rhelarnest 
Hon  (>f  fcraphs  in  one  pacLigc:  all  ^phics 
capabiliilrs  of  CNN  .{  and.  in  addiiinn.  ex- 
irnded  on-«rtf  n  dn»lnf!  facilities.  InM-ning. 
mohijtraphs.  mialini:  Kniphn  (M)  t>pes) 
with  inienuihe  crow  seclions:  special  rffert.-*; 
custom  designed  graphs:  IBM  coropalibleis: 
$495. 

STAT1ST1CA  "  \  full\  integrated  svstcni 
thai  combines  all  the  capabilities  of  CSS  3  and 
CVS:(;R\PHI(:.S  into  j  sioRle.  exiremch  com- 
prehensive data  anahsis  package:  IBM  com- 
paiibleM  $795. 

STATISTICA/Mac  "  .K  CSS-rompali- 

ble  data  analysis  and  graphics  nMi'm  with  daij 
managemenl  for  the  Macintosh  (lar^e  selec- 
tion of  n>taiing  3D  graphs,  on-scrern  draw- 
ing); unlimited  si/e  of  files:  Macinliwh  com- 
puters: $395. 

ltumrMi<  shb  i~:  mimct  baik  tcu-u-jiiii-c 


StatSoft 


232S  East  1 3th  •  lUlaa,  OK  74104 
(gi8|  583-4140  .  MX  (918)  883-4376 
StltS«tt  at  Eliropa  <  Itunbunt.  Oemunt ». 

m<i  <:mim'.  StltSttt  UK  (t.onil(Hi.  I  ki. 
M<>2iHiHii:  StatS«n  PacKiC  { Uellmiimc. 
\u<4ni]|al  btVMib-l~Mt 
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IS  f 495  TOO  MUCH 
TO  ASK  FOR 
A  NEW  BRAIN? 


Tired  ol  silling  ihrough  meaningless  reports,  tables,  bar-charts 
and  graphs  Itxiking  for  trends  in  your  business'.'  Just  turn 
KnowledgeSEEKER  kxise  on  your  database  and  it  will 
aiiioiiuiiitdlly  analyse  the  inl'omiation.  providing  you  with  answers 
that  would  nomially  lake  days  or  weeks  to  find.  So  you  save  lime 
as  well  as  money  .  Find  out  more  about  Know  ledgeSEEKER  — 
the  brainy  PC  software  at  a  price  thai  dtK-sn't  smart. 


Knowledge  "ti 
SEEKER 


1-800-587-7555  free  demo  disk 

l-hl.V7:3.S(i:(l  Fa\  l-hl.'-71^-SiaS 

FirsiMurk  Teihiidlnan's  Ltd. 

«)(l-M  OmciiurM'  dale.  Oiiawa.  Oniariii  K2E  7SS 


he  analysis  time 
saved  will  be  well 
worth  the  cost  of  the 

software." 
BYTE  Magazine  Review, 
Feb.  1991 


ni  c  I.SK^N  /WAKINc;  SOI  M'WARi: 
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UTILITIES— MISCELLANEOUS/BAR  CODING 


Memory 


Momory  Control 


'        r    h   ^    ^  ■/[ 


Breaks  the 
640K  Barrle 


/todays: 

Memory  Commander 

Complete  memory  management  sen/ices,  including 
EMS.XMS.VCPI  &  integrated  RAM  disk.  The  only 
memory  manager  providing  900K  of  contiguous  DOS 
memory.  Automatically  Loads  TSRs  &  device  drivers 
high.  Selects  the  best  memory  model  for  each  program, 
on-the-fly,  without  user  intervention  or  rebooting. 


V  Communications  Incorporated 

4320  Stevens  Creek  Blvd  Suite  275-PC 
San  lose  CA  95129 
408.296.4224 


Two  Important 
Reasons  to  Use 
DisplayMate. 

At  last,  software  that  looks  at  video 
display  terminals  through  user  eyes! 
Introducing  DISPLAYMATE   -  a  brand 
new  utility  that  evaluates  and 
optimizes  the  performance  of  video 
displays  and  adapters 

With  DISPLAYMATE  you  can  identify 
sources  of  eyestrain  and  make  simple 
adjustments  to  increase  image  quality, 
comfort  and  produaivity 


More  than  200  visual  test  patterns 
and  100  diagnostic  tests  including 
the  Video  Obstacle  Course" 
compatibility,  video  system  speed  and 
interactive  screen  distortion  tests 
Built-in  Demo    separate  test  tracks 
for  Technical  and  Non-Technical  users 
and  a  384-page  Reference  Manual 

DISPLAYMATE    the  eye-saving, 
money-saving  tool  that  will  help  you 
get  the  most  from  your  current  video 
display  systems  and  guide  you  in 
buying  new  ones 

for  a'/  /8M  persona/  computers  wr/i  MOA 
CGA  f  GA  MCGA  VG»  or  Hercute  disp/d)^ 


VIDEO  DISPLAY  UTILITIES 
Special  $79  Introductory  Price! 


DispuwMate 


1-800-932-6323 

(908)  747-6886  (International) 
(908)  747-4523  (FAX) 

CAMSQA"  COMDEX 
wVllanil  Booth  #5047 

P  C  Box  565  •  Rumson,  NJ  07760 


flexible 
adjustable 

"movable 
reasonably 

PRICED 


5299 

SHIPPING  INCLUDED 


INTRODUCING  THE  SISTOTAL  3 


Scandinavian  Lifestyles,  Ltd.  brings  you  the  PC-Table  for  the  90s. 
The  SISTOTAL  3,  with  space  for  the  complete  PC  workstation: 
Monitor,  Computer  Keyboard,  Printer  (max.  width  23"),  and 
printer  paper 

FOR  A  FREE  CATALOG  OF  ALL  THE  SIS  PRODUCTS 
OR  TO  ORDER  A  SISTOTAL  3  NOW,  CALL. . . 

1-ouu-v)^i)-4£>^/,  ext.  2284 

(computer  syslem  not  included  in  oMer) 
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CDMPUCa^^EH        COVER  YOUR  INVESTMENT 


Computer  Oust  Covers 


Spttl  PfOCt  "  Ant.  Static 


J.,)  .It  !■  '  Nf^'i     G*ea'  f'latili.  "Uiitv*  -Ml  P'-LW" 

Deaitr  Inquinn  Invilad 

USA  (800)  674.6391  Fai  |904|  S63';2(» 
FLA    (8001  34;  9008  (  904|  862-4448 

?ia4  Lewis  Tu>nai  Blvd  {Dm  PCM| 
Visa      Fan  Walon  Beacti  PL  32^46  uc 


Keyskin "  Keyboard  Protectors 

CW  'c  re  (?ve  a^C  sot  k  rie  icu<:fi  you  lusi  tyt*  "gnt 

jf  -     -     KeySllrn      KtytMM'O  P'OtPCtWS  "JVOn 


S25.95 

Dealer  Inquiries  Intntid 

USA  I8O0I  874.6391  Fli  (904|  863'2»)0 
FLA    (SOOI  342-9008  (  904|  862-4448 

?l(M  Lewis  TuiiKif  Blvd  (Deal  PCM) 
Visa      Fon  Waaon  Beacli.  PL  32S48  mc 
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Print  Bar  Codes 
from  your  PC 


PrintBar  II  prints  Code  39.  UPC.  EAN. 
2  of  5  bar  codes  directly  from  your 
programs  in  DBase,  C.  BASIC,  etc  on 
Epson.  HP  LaserJet  printers  $295 

Keyboard  wedge  and  portable  Bar  Code  Readers  from  $395 

 Free  Information  &  Brochures  

916-622-4640  •  Fax  916-622-4775 


6069  Enterprise  Drive.  Diamond  Springs.  CA  95619-9394 
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BAR  CODING— TRAINING/TUTORIALS 


lets  you 


print  many  •different  types 
of  bar  codes  on  a  wide  variety 
of  printers  from  your  PC.  Call 
today  and  order! 

1-508-339-4928. 


Integrated 

Software 

Design,lnc. 


'•11   l'n.".;r,i!.-.l  Vii 


AuUKn,ilK  kk-fililw  dtKin  I  )i\^k  xi 
171  F<iib<->  Blvd.,  Mjnslirld,  MA 


CIRCLE  956  ON  READER  SERVICE  CARD 


llllllllllllllllllllllllllllllllllllllllllllllll^ 

LABEL  MASTER 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 

Print  Perfect  Labels  and  Forms  In-House 
On  Almost  Any  Printer 

•  WYSIWYG  layout   •  Money  back  guaiantee 

•  Supports  matnx,  lasw.  thermal  punters 

•  Supports  most  bar  codes  and  text  fonts 

•  Supports  graphics  images 

•  Label  Master    $479   •  Quick  Draw  $259 

•  Devetopers  library  with  source  $389 


COMMECTIOH 

PQ  Box  634  •  Eau  Clare  W1  54702 
17151  833-2331  •  Fax;  (7161  833  1995 

(800)  552-2331 


anClE  «S7  OM  READER  SERVICE  CARD 


1-800-274-6611 

Dustin  Discount  Software 
Monday  thru  Friday  •  7:00AM  to  5:00PM  PST 
818-710-9174  .  FAX:  818-884-5310 

Call  Today  for  a  FREE  Catalogue! 


SOME  SAY 
THEIR  SHNICE 
AT  ABOUT  $10PO/H0UR 
IS  AS  ECONOMICAL 
AS  OUR  BBS  AT 

$9.95/month 

WE  SAY 
B.S. 


CANADA 
REMOTE 
SYSTEMS 


FOR  A  FREE  CRS  ON-LINE  DEMONSTRATION,  CALL 

(416)  798-4713 

For  more  information,  call 
US  Only  1-800-465-7562 
Canada  Wide  1-800-465-6443 
Ontario  &  Quebec  1-800-465-9501 
Toronto  Area  (416)  620-1439 
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Learn  Windows 
with  video  training 

homVidcoTUtor' 


VideoTutor's  Uam  Windows  3. 0  video  training  package  turns  aluolute 
beginners  into  productive  Windows  users.  Qn^ers  the  File  Manager, 
multi-tasking,  starting  and  using  programs,  the  clipboard,  using  and 
creating  program  groups  and  much  more! 

'...man  fladbU  and  Itss  mundane  than  most  Imining  systems....  Altef 
VideoTulor  strainingmursesusea  'ivatfh  ami  then  do  'approach,  which  works 
weU  for  both  indhridual  and  group  training. '  — PC  Magaaru 


To  order,  (all  1-800-252-1225  today! 


$195  each.  90-mnute  video,  workbook,  diskette.  10-doy  money-ixxk  nianinlae. 
VIdMTuHir,  3)03  Bofton  Point  Grde,  Austin,  TX  78733  (512)  263-387/ 
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DON'T  Be  Blue. 

Don't  think  you  can't  afford 
to  target  over  786,000+ PC  buyers 
here  in  color.  You  can. 

Call  1-800-825-4237 


Limelight 

Is  where  you'll  be 
with  over  786,000+  brand  specifiers 
after  your  colorful  ad  runs  here. 

y  1-800-825-4237 


PC  MAGAZINE  JUNE  1 1 .  1 991 
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m  CLASSIFIED 


HARDWARE/ADD-IN-BOARDS 


LAPTOP  MEMORY  UPGRADES       I     FAX  MODEMS 


COMPAQ 

386  20 

1MB  2MB 

4MB 

Port.ible  111 

512KB 

2MB 

SLT  286 

1MB 

4MB 

SLT386 

1MB.  2MB.  4MB 

LTE  286 

1MB.  2MB 

4MB 

TOSHIBA 

TIODOSE'XE 

 1MB.  2MB 

Tt200XE 

2MB 

T1600 

2MB 

T3U0e 

512KB 

2MB 

rsioosx 

2MB 

4MB 

T3JO0 

3MB 

T3200SX 

2MB 

4MB 

T5100 

T5200.  T85O0 

ZENITH 

SuperSporl  SX 
SuperSpon286 
5upefSport2a6e 
Tu<IJoSpo1385e 


2MB 
2MB  8MB 

2MB 
1MB 
2MB  4MB 
1UB  4MB 


MEMORY 


SIMMS 
SIMMS 


ilMB  4MBi 
iIMB  4MB| 


X  sons 


PRINTER  MEMORY 


HP. 


COMPAQ 

MAXrAXy624L  T  C 

9600OP5  2460DPS  Gioup  III 

IBM  &  Compatibles 

MAXFAX%24 

9600bps  240013PS  group  ill 

MAXLITE  PC  iPoftaOle  P 

9600DPS  2400t)ps  Group  III 

TOSHIBA 

MAXFAX96241T  T 

9€00bps  ?40Obp5  Group  m 


CALL  NOW  !!! 
FOR  OUR  CURRENT 
LOW  PRICES 


ADD*ON    Toll  Free  800-292-7771 

AMERICANS  '*33  N.  Mathilda  Avenue.  Sunnyvale.  CA  94088 
TEL  (408)  746-1590        FAX  (408)  746-1 593 
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n  n  P      1  kl     'Always  waiting 
U  U  O      IN             '''^  prompt'' 
'  "      Speedup  with  an 
R  n  M    II        '^^^  EPROM  Diskl 
n  U  III   Si        -Boot  instantly 
-Workstations 

Debug'^on *thB 'pc   8088  SINGLE 

Test  in  SBC  RAM  BOARD 
Burn  into  EPRGM  milDIITCD 
3  serial    2  par      LUBTU  ltH 

Battery  or  5vdc 

cpu.  10.  ram  $95           ,  ^ 

MERHIMACK      VALLEY  SYSTEMS 
Box   994   Mer-r-i  mock  .  NH  03054 
Phone   (508)    792  9507 
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MEMORY  UPGRADES 


See  Our  Display  Ad  In  This  Issue 


2  SIGMA  DATA  800-446-4525 
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COMPUTER  SYSTEMS 


CHECK  OUR  PRICE  AND  QUALITY! 
CALL  FLASH  TECHNOLOGY  1-800-  448-X031 


802»6  UPGRADE 


t  Ai  c  mt-si  I 


80386  LfGKAUt 


CACHE  MOTHERBOARD  UPGRADE 


|iiK  UFTOnMII 
l<  I  M  (  UN 
MK.li(  AC  Mi 


iiwiM  iiii*vi  r 


UVi^  11  lUK  M  II 
4MM  Mt  MiiKY  (^INM 


■  4Mrt;<    I^K  M  I 

■  4MHMIM4  IKVl 

■  AI  I  AM  JiaiSh 


5TSTFM  OPTIONS^ 


I  1)  HI 


iflirr 


If  M.  h4t% 
p..  V<.A<  't.'K 
pr(  V(iA  M><f»l»« 

I  I  nhjriinl  Kr^lkurJ 

■I"'--"-  ■  ■ 


VLASH  TfcCHNOLOGY  INC 
5^  W  HwverAvc.  Su\\c<* 
Mru.  A/  K5:i(i 
Tri  (M2)  4M-9272 
Ku<M2|  464-9BM 


1-800  448-20}! 


•  )0  Day  Money  Back  Guarantee 

•  1  Year  Warranty  Parts  tf  Labor 

•  Unlimited  Toil-Free  Technical  Support 

•  Fast  Response  tor  Replacement 
(Quantity  Prices  Available  For  Dealers) 
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Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 


COMPUTER  SYSTEMS 


486-33  MHz  CACHE 


Since  1985.  MSE  has  been  dedicated  to  brining  you  hiflh-quality  American 
designed,  en^neered  and  built  computer  8y stems  for  a  wide  range  of  appli- 
cations. NOW.  for  our  6th  year  anniversary  special,  we  are  proud  to  intro- 
duce our  fastest  and  most  powerful  machine,  the  80486-25MHz  or  33MHz. 

MicroCache  386  $1995 

■  Intel  80386-33MHZ  CPU  ■  200MB  Fast  Dr.  (15ms)  ■  Enhanced  Keyboard 

■  385-33MH2  CACHE  Controller       •  1 .2MB  Floppy  Dr.  •  58.5MHz  Landmark 

■  4MB  RAM.  expands  to  32MB  ■  2  Serial  Parallel  ■128K  Cache  Option 


MicroCache  486-25MHz 

•  80486  25CPU  4MB  RAM 

■  1  2MB  Floppy  Dr 

•  125MB  Fasl  Dr  il8msi 

■  64K  Cache  I25ns) 

■  Enhanced  Keytward 

•  486-33MH;  Oplion 

£2225 


Motherboard 
Special 

386SX-16MHZW1UBRAU$399 
386SX-2aMH2  w  v*  ckv  Mb  ram  t499 
386-33MHZ  W  64K  Cache  4MB  RAM  $999 
4M-25MH2  W  64K  Cacne  4MB  BAM  $1 599 
48e-33MHz  W  64K  Cache  4UB  RAM  S1 999 


MicroCache  386SX-20mhz 

■  386SX-20CPU  1MB  RAM 

■  1  2MB  Floppy  Dr 
•  84MB  Fasl  Dr  |18n51 

■  Serial  Paraltel 

■  Enhanced  Keytoard 

■  30MHJ  Landmark 
81095 


Micro  386  SX-16MHZ 

■  803*6  CPU  1MB  RAM 
•  1  2  MB  Floppy  Dr 

■  42MB  Fasl  Di  l22nisl 

■  Senal  Parallel 

■  Enhanced  Keytoard 

■  20MHz  Landmarli 
S895 


SAl.KS  IIOLKS: 
.M..ri.l.i\  Krid.ii 
sum  AM  r.  :iii  I'M 

S:ilurilii\ 
lll  illli\.M  '  lim  I'.M 
I'ST 


MS  ENGINEERING,  INC. 

10601  S.  De  Anza  Blvd..  Suite  214 

Cupertino.  CA  95014 

(408)  257-4249    FAX:  (408)  257-4398 


CIRCLE  555  ON  READER  SERVICE  CARD 


33  MHz  80486  80386  FASTER  THAN  EVEREXSTEP  &  ALR 


15  Mips!  $1895  Qty  1 


FEATURES 

•  64256*  WlfcBac*  Cache 

•  Busl  Mnlc  Design 

•  Shadow  Ram  on  VnJey  &  B«s 

■  &4MB  3?  Bit  Memory  [xpanson 

•  B*y  w  •nth  (kjIiI  iiparewi  SW 

•  Unu  OS  ?  4  Now*  100".,  &imiH«ilc 

•  One  Yejr  Full  Warnnly 

•  UM-  II.  USA 


SUPER  TOWER 


SYSTEM  BOARD 


CompWle  O«*lop  Sytwn  Wilfi 
1  i  HB  Pcm  MO  fvvpv  Cuntollc* 
10'  KCYtrd  And  4He  Uefnory 


itooa  CACHE  UK  on  m 

48633  64K      15  2  1896  W95 


48626  64K 

38640  MK 

38633  64K 

38625  64K 


114  1395  1595 

9  8  925  1125 

8  3  825  1025 

6  2  695  895 


48633 
«6!6 
38640 
38633 
38625 


BASE 

2495 
1995 
1525 
1425 
1295 


MOW 

26?0 
2170 

in» 

1600 
1470 


VGA 

2945 
2445 
1975 
1875 
1745 


-25eK  Cac^e  AKiiable 


■KX  m  »  CSA  Ajptma 


•  "i  Mdi'  MI  0' ve  Bav 

•  Fji:  MI  Dr  w*  Bav 

•  250  Wan  Ut  Power  SutWV 

•  Oua  rars 

•  DouCie  Secuntv  I  uc* 
■  iWiee^  easier 

•  [>viav  Panf 

Oly  5  PRICE  335 

I    3',  -5  .   MOUNTING  KIT  j 

Any  rioppv  Of  M.irf;  D  0 


TECHNOLOGY  POWER  ENTERPRISE  47273  Fumonl  Blvd  .  Fremont.  C4  94539  Id:  415423-38U  Fai  415423-3840 


CIRCLE  556  ON  READER  SERVICE  CARD 


AMI  386/486  CACHE  MOTHERBOARDS 

You  deserve  the  absolute  BEST!  Forget  MYLEX  &  the  rest. 
ISA  &  EISA!  PC  Magazine  May  1989  proved  AMI  Is  the  BESTI 
We  are  the  largest  AMI  reseller!  BEST  price  guarantee! 

INTEL  Inboard  386/PC  1MB  PIGGY-BACK  SPECIAL  $299 

80387-1 6-$289  20-$335  80287-8  $1 49  10-$1 85  80C287A-$249 

PC  WEEK  Rated  Cyrix  #1  80387-25  $399  80387-33  $479 

MAXTOR  &  l\/licroscience  Drive  Bundle 
IDE  120MB  With  HD/FD  Adapter  Bundle  $399 

708/810-1010       FAX  9490 

8205  8.  CASS  AVE.  DARIEN,  IL  60559 


PCPROS 


CIRCLE  S57  ON  READER  SERVICE  CARD 


JUNE  11.  1991    PC  MAGAZINE  BSQ 


ONE  YEAR 
WARRANTY 


I  LOWEST  PRICES! 
SAME  DAY 
SHIPPING 


COMPUTER 


SYSTEMS 


AMT  486-25  MHz 
W/128K  Cache 


1MB  RAM 

100  MB  CONNERS  HARD  DISK 

MATH  Co  processor  sockct 

1:1  2H0/FD  CONTROLLER 
1.2  OR  1.44  FLOPPY  DRIVE 
I/O  2S/P'G/  PORT 
191  KEY  BOARD 
FULL  TOWER  CASE 
Wi^M  P/S 

SUPPORT  UNIX.  XENIX 
DOS.  OS/2.  NETWORK 


AMT  386-33  MHz 
W/64K  Cache 


1MB  RAM 
40  MB  HARD  DISK 
INTEL  386-33  MHz  CPU 
MATH  Co-PflOCESSOfl  SOCKET 
1.1  2HD/FDCONTnOaEH 
1  2  OR  1.44  aOPPYDHIVE 
I/O  2S/PC/ PORT 
101  KEYBOARD 
MINI  TOWER  CASE  w/200  PIS 
SUPPORT  UNIX,  XENIX 
DOS.  OS/2,  NETWORK 


AMT  386-25  MHz 
w/40  MB  Hard  Disk 


lie  RAM 

40  MB  HARD  DISK 
INTEL  3S6-2S  MH2  CPU 
MATH  Co-PHOCESSOfl  SOCKET 
1:1  2HD*DCOMTR0aER 
1J0fl1.44a0PPYD«VE 
W32S*>/G/P0RT 
101  KEYBOARD 
AT  CASE  W/200  PIS 
SUPPORT  UNIX.  XENIX, 
DOS,  OS/2.  NETWORK 


$2799       I       $1399      I  $1249 


COMPUTER  SYSTEMS:  VGA  MONITOR  AND  VGA 

16  BIT  CARD  (1024x768)... 


MEMORY  UPGRAD 


AMT  386SX-16  MHz 
w/40  MB  Hard  Disk 


1MB  RAM 

40  MB  HARD  DISK 

iNTasaBSX-ieMHzCPU 

MATH  Co4>nOC£SSOR  SOCKET 
n2HD/FDCOMTH0U.ER 
15CH1.44R0PPYDHrtE 
K>2S«>/Q/P0RT 
101  KEYBOARD 
ATCASE«/200P/S 
SUPPORT  UNIX.  XENIX. 
DOS.  OS/2,  NETWORK 


COMPAQ  MEMORY 


1MB         113131-flOI  113400 

4MB         113132-001  $36«.00 

MtPre  2MN,  3taN  aid  3I6SX 

2tie         11868S-001  S22S.00 

4iyB      iiaeso^i  tfiflo.oo 

DMkPreSMS 

IhB         11364^001   $138.00 

4lilB         112S34-001  t3a«.00 

OMkPro  3M«,  4I»43  «  SyMoiPro 

ZM  115144-001  t229.00 

Bra«»4tS,WariulKion 

S12KK)l    500510^10  SGS.OO 

2keKR     500610^   »172.00 

Pramlun  lM-iaa0C 
1MB  Ml     500510^X17  $06.00 

4iyeKK    500S10-OM  -  -  ueaoo 

Pramkni  116-20 

IMBKH     50051^003  $150.00 

4|yBKIt     500510^  $380.00 

2lyeK)l     50051^002  $17100 

AUBnt     50051^008  $3GaOO 

Pramkm  3($^X«a3  $  4*M5 
Ike         SO071frO02  $80.00 

VMlraQBn«S 

INB         D154aA  $112.00 

4MB         D1542A  „  $348i00 

V«<m  OSOOK,  RUSK  aid  aOC 

IhB         D164QA  $126.00 

4lyB         01642A  $366.00 

VM«m48$PC 

^VB         D215flA...  _   $115.00 

4IB         DZ1S1A   $3(0.00 


HEWLETT-PACKARD  MEMORY 


IBM  PS  2  MEMORY 


UaMt  3M«(,  Ezp.  Bew4 14672a 

512  K  Ml      30F534a  $54.00 

2MBNt       30F5360   $175.00 

HadM  7»C(1/121, 5SSX,  (SSI 

lite  6450603   $(6.00 

Hedali  7U61/121 , 50Z,  SSaXJKBX 
2MB  6450604   $17800 

HeiMi  5SSX.  6SBX,  9(F1077  »  34F101 1 
4MB  34F2933   $4(6.00 

2HB  645060$  $170.00 

MaM  (0-141 

lie  64S037S  $145.00 

IM*li(0-111/I11 

2lyB  6450379  $2M.00 

AIMoiMiTOindM) 

2-8ke  W/2M  6450606  ..$4((lOO 

2-14MB  ■/2M34F3077   $6(8.00 

2-1 6MB  •/4M34EM77   $a(0i00 

Ma«tliSO,SOZ,SSXMO 
2-aMB      i4a72sa  „  (68e.oo 


LASER  PRINTER  MEMORY 


HnMt-PMkirt  Lmr  M  IIP  t  ■ 

lie  33474B  „  -$115.00 

2ie  3347SB  $160.00 

4ie  33477B  „$215.00 

HMtatM>ieM  Lmw  JM  HP  ft  ■ 

lie  33443B  „  $115.00 

2ie  3)444B  „  $160.00 

4ie  33445B  .$215.00 

■HLaMr401(Md4O1(* 

2MB  1039137   $3(800 

3.SMB         1038675  $46a00 

CwMinLBP-(ll,NR,Mr 

2ke  S63-1680.„   $225.00 

4ie  P«tlN/A  $43800 


LAPTOP  AND  PORTABLE 
MEMORY 


TOSHBA  NEMORV 

lie  MoM  lOOOSEOCE  $329.00 

2I«  MoM  1 0OOSE/XE  $469.00 

2ie  MaiMT1200XE  $288.00 

2lie  MoMTIOOO  „  ..-...$288.00 

2ie  MlxWT3100e  -  $175.00 

2MB  MOMT3100SX  $175.00 

4ie  MoMT3100SX  $688.00 

MB  MaMT3200SX  $176.00 

4ie  MoM  T3200SX  $6(8.00 

ihB  MoM5100  $2(800 

2M  MoMT5200,T8SOO  $186.00 

Me  MoMTS200,T(SOO  $1300.n 

ZEIITH  MEMORY 

lie         Su|l«Span286  $  286E  $198.00 

2ie         SupwSpon286  (  2(8E  $455.00 

2ie         SupwSpolSX/Alplii  $455.00 

4ie         SuptfSjianSXfiMi  $4S6.00 

COMPAQ  MEMORY 

lie         Pa«tlfLTE2(6  $186.00 

2ie        Pofabto  LTE  2((  $29800 

lie         SLT-2(6  $245.00 

4ie        SLT-2(6  -  $1386.00 

NEC  MEMORY 

lie        PrapMd2(6  $270.00 

2te        Pnai)Md3((  $460.00 

zaiM  z-wmisn  •  3K 

Ite      ZA36a(0OME  -..$88.00 

4I«      ZA3(0OMK  $675.00 

Z«MZ-(8(«nOf2Sft>( 

2ie     ZASeOOME-  -....$198.00 

ZnRhZ-KOX 

2ie      Z-6a6-1    -.-..$256.00 


$995 


 $425 


MATH  COPROCESSORS 


WTEL 

(0(7-5MHz  - 

8087-2  6MHz  „  

8087-1  10MHz  „  

80287-6  8MHi   

802B7-8  8MHZ    

80287XL8nOMH2  

80287XU  12  MHz  ^Jf/tOfi) ....... 

80287-10  10MH2   

80C287-12  12I*Z  

80387SX-16  -   

(0387SX-20    

80367OX-2O  

(03670X-26  

(03670X-33  


 _..  $80.00 

 $116.00 

 $155.00 

 $130.00 

 $185.00 

 $185.00 

 $210.00 

 $185.00 

 $196.00 

 (2(6.00 

 $310.00 

 ...$340.00 

 ~.$425.00 

 $625.00 


WEITEK 

3167-20  20MHz   $300.00 

3167-25  25MHz   $450.00 

3167-33  33MHz  „_  $600.00 

4167-25KHI-..  ..$600.00 

4167-3S»iHz   „  $800.00 

CYRU 

83087-16 18MH2    $260.00 

83087-20  20MHz  $296.00 

83067-2S  25MHz  -   $360.00 

83067-33  33MHz  -  $440.00 

838X67-16  leMHz   $235.00 

83SX67-20  20MHz  -  $260.00 

n 

(C87-6   „  $1(6.00 

(C2(7-10  $175.00 

(C2(7-12  $200.00 

(0267-20    $230.00 

6C3(7-20     $266.00 

(C387-26    $360.00 

AMD 

(0C287-10  ...$110.00 

(00267-12  $130.00 


DRAM 


OMHaiaxi 

1  MGXI-12aNStS.OO 

1  MQxi-iaaNx .  »3S 

1MQXI-aONX...SJO 
1  MQXI-70NX  ...S.7S 
1  MGXI-MINX  ...730 
DRAM  MX! 

4164-190  $200 

4IM-t»  ..iSB 

4164-100  2.TS 

41«4-(0   iM 


4464-15  $1.50 

4464-12  1.99 

4464-10  2.50 

IM«M2f«XI 

2S6XI-190NS.._.I1.7« 
2StXI-12aNS ......  1M 

296X1-1  CONS  2M 

29SXM0NS  2.2S 

296XI-70NS  2.39 

29(XM0N6  »M 


MUM  HUH 

29SX4-120NS....(5.00 

236X4-1 OONS  9  JO 

2S6X440NS  9.79 

2MXMTATIC00L 

91296P-10  t2M 

AAA  SaOO-OI  3M 

AAA  2laO«r .......  129 

AAA  260040  4jO 

1X440  ZPP  39.00 

1X4-*aBTT2IPP  39.00 
IX4-706TTaPP3900 


SIMM  MODULES 


■MTVPE  2S6tf-10  1600 

^trm^w^n  256^1-80  1600 

*»**«>  KSOO"  2S6>»60    23.00 

iifc»«...„..-8o.oo  applejtum: 

 tt-M  11*6-70 -..-..-$60.00 

  iiyM-10  »w.oo 

 SIM  1MM0  $46.00 

  4*80  $250.00 


MICRO- 
PROCESSORS. 


68020  16MHz  .-$129.00 

20MHz  188.00 

25MKZ-.-17B.00 
33MHz  1(8.00 

68030  16MKZ  128.00 

2SMHZ  1B8.ra 

68010  lOMHz  (0.00 


CPU  CHIPS 


1290  00 

-275.00 

.335  00 
..  37S  00 
..230.00 
.236.00 
8048(OX-a(B(|  ..-.690.00 

•04M01U1  (64 .- 1  igaoo 


looacox-i* 

8ai86OX-20 
M3MOX-29 
(03MOX-3> 
'1« . 


aoeat-iiPLCC)  19.00 

60286-10  (PLCC)  -ILOO 
M2W-I2(PLCC)  ...20  00 

SZ34S-20  M  OO 

823I6-I1  ......79.00 

V-2M  too 

v-avio  laoo 

V-lO-10  1000 


E^IED 


,  I  BOUGHT 
'Si&SOLO! 


•  WE  BUY  USED  PC  s  AT  TOP  DOLLAR! 
•WE  SELL  REFURBISHED  PCs  CHEAP! 
•IVIOST  BRANDS.  CALL  FOR  QUOTE! 

RENTEX  INC.,  BOSTON.  MA 
(800)  545-2313  or  (617)  423-5567 


COMPUTER  SYSTEMS 


DATA  COMPUTER  CENTER  2253  w<siwood  BM.  u,  a  90064 


COMfUIlSYSIWS 

M<tutiaH««?6iKol«t»Dl.lM.3(WBK0.VU  UiJI 

IMvix  48i,4W8,20OMS,12ei:/ei  C«ht.  Mono  S32l» 
<86/33. 1 281!  coil>e,4MB,  lOOMB.Wono  VGt 

386/33.4MB.I28r  Co(tie,8(WB  H0,SVG*128itop.1M)  5218? 

386/25.2MB,8OMBK0,S¥a(28mm.l««  SMW 

386/SX.IM8,4t)MBHDSVm28mmlM)  5H« 


We  cony 
IBM,  iSl 
Compaq, 
HP,  ALU, 
&  Toshiba 


IttliOOIilVESrEdiLS  (NEW) 

Coniw4l)MBIO[.25im  $259 

Conn«80MBIDt,25ms  S439 

tonw  lOOMB  lDf,25im  $459 

Coniiw200«8(f)IO[.16ms  S/69 

KCll«B!SOI,18ms  $599 

Oii)ntvm52t»BIDf.l/ms  $299 


TEL  (213)  470-9555  FAX  (213)  470-9457 


CIRCLE  559  ON  READER  SERVICE  CARD 


SCHWAB  486«25/33MHz  SYSTEM 


•6UILT-IN  MATH  COPHOCESSOn  "IMB  RAM  UPGRADABLE  TO  leWB 
•128KEXT  CACHE  •12MB  OR  "DELUXE  CASE 
•IDE  COSTBOLLER  •ONE  VEAfl  PAflTS  &  LABOR  WARRANTY 

$1795/225S 


•1024ii  68  SVGl— -  J375   •IMB  VGA-J145 


SCHWAB  COMPUTER  CENTERi  rxctuiu»»K«u.  smyvm  uver 


QRCLE  560  ON  READER  SERVICE  CARD 


SYSTEM  \IASTERS  CO. |,^VLji^;^;}^'^;;^;,^V;;'^ 

«...  u,....  s^^^r^^i  L^yfQp  SPECIES 

\\|)  l.(t\\.  LOW  I'Kll 


FACTORY  FRESH  HARD  DRIVES 

IK  S«  CwteMii.  Tim  Cm»u^i,  (Mb.  towMw 

ConiMr  CP342  42  MEG  IDE  •  $185.00 
U  U  •  B  MS  •  Itae  DC  IM  DM/Thnr  CTB. 

RodinK  309Crr  75  MEG  SCSI  *  $295.00 
U  M  •  M  MS  •  Pn<  SCSI  IM  DIak/Phnr  CHL 

Roifim  51806  5.2S  Indh  SCSI  '  $495.00 
US  u  •  B  IB  •  ist  SC9  M  iM/nmr  cm. 


iiic«n  sea  oomxoim  mimm  m 

Mm  Dank  SCS  CnMlv.  Hiate  <  bnln 
*7  9CaDe>loM.  PMkrkH  IMKMIK  iUTs 
IDC  cm.  (UK  CM)  IX  AX  MS.  «K  OiawriMt. 

FREE  THTH  ANY  SCSI  HARD  DRIVE 


AGILBI  SBUTTON  MOUSE  8  19 

OEM  HAND  SCANNER  400  DPI      S  m 

Z»i2  SVGA  20  MEG  SYSnM  $  9% 
S86-16SX  SVGA  42  MEG  SYSTEM  8L295 
3aUS  NC  SVGA  ?S  MEG  SYSTEM  SIMS 

aaMS  CACHE  SVGA  7S  MEG  ii«es 

38&31  CACHE  SVGA  75  MEC  8U96 
itMS  SVGA  »  MEG  4  MEG  BAM  $2886 

WTta«  U  ir  LU  tMiai  1  MK  MM 

«Si  Mvnn  cm.  main  mm 


CALL  (415)  822-3779  viwmc 


\fc3m  9 


LATEST  LAPTOP  and  NOTEBOOK  MODELS 

TOSHIBA  •  ZENITH  •  NEC  ■  COMPAQ 
SHARP  •  Tl  ■  EPSON  •  PANASONIC 
MITSUBISHI  •  SAMSUNG 
TANDON  •  SANYO 

Call  lor  av^.ldDilily  m  ntlnfr  ftwdeis' 
Convenient  one-sfop  s/Mppinq  lor  3tt  rour  laptops. 

OraER  KFORE  3  M  P  M  FOR  SAME  OAT  SHIPnM 
KIT-OH  DEUVERT  tVAILMtf 
OPEN  MON-FRI  9AM-9PM  EST.  SAT  QAW-SPM 
FAST.  FRIENDLY  «  DEPENDABLE  SERVICE 

Co.\ii'UTr:iU)PTi().\s 

I     N   I    I   M    I    I    I  11 
hSb        Bound  Brook  NJ  0eaO5 

1-800-424-7678  TO  ORDER 

LOW  PflKES  FROM  THE  LAPTOP  SPECIALISTS" 

908-469-7678  FOR  INFO 


s\\i:  >\\K  >\\K  s\m:  >\\f  vwk 


CIRCLE  S63  ON  READER  SERVICE  CARD 


80486  EISA 


rST  HAM  ■  6PM  FA.\  (4I5»  467.1544  ■  Crt  /[/] LJ y    bU40b  CIOM 

i>-r  us  I.A.X  II  oiiH  .-iPHiAi-s  n.YKKi     OU  IVin^  Motherboard 


CIRCLE  5C1  ON  READER  SERVICE  CARD 


IBM  PS/2's 

Up  to  43%  of  n     s  JZ' 


MOUhL  Mhu:  1 
MOD^x  .vi-;i<ft-i-,:i 

MODEL  .W-Jlift-bJl 
MUDEL  jO-03l2 
MODEL  50-0517 
Mt)DEL  55-OJIsx 
MIJDhl.  55-06IS11 
MODbL  70.121 
MOOl  I  H0  I2I 
MODtL  Sn-A.M 


20MB 
aiMB 
}OMB 
30MB 
60MB 
.10MB 
60MB 
IJOMB 

130MB 

.!:c)MB 


S  1.925  1.095 

2.345  1.495 

2.49S  1.595 

2,745  1.795 

J.I95  1,995 

S,495  2,295 

},»95  2,495 

5,.W5  ).4S0 

»,W  4.475 
n.l95 


j27U5250  tMUL.  MtMORY  I'.M<1  S  7/i  Vixl 
We  also  cam  Ikr  Full  IBM.  COMPAQ. 
II  l:  and  APPLE  Uact: 


AMERICAN  MICRO  COMPUTER  CENTER 

1*1- ;  \\\  K.-iii  sTKi  I  r  i  Nirc  :5 

MIAMI.  M  i.!lll5 

PH:  (305)  825-5565 
FAX:  (305)  825-7774 


QRCLE  562  ON  READER  SERVICE  CARD 


*  i486'"25'33/50  MHz.  with  8K  Internal 
cache,  MMU  &  FPU 

'  Ctotimlzed  EISA  Burst  Bus 
'  33  Mbytes/sec  DMA  &  Bus  Master 
Transiar 

'  SacoiKiary  Refreshed  Optiinlzs<l 
Copy-Back  Page  Accessed  Cache 
Archnscture 

'  Scalable  64K  to  256K  last  SRAM 
'  Up  to  64Mb  of  32  bit  memory  on  board 
'Built-in  IDE  HD  option 

*  Built-in  2  serial  and  1  parallel  ports 
•Supports  WeiIeK  4 167 
•6EISAand2ISAslols 

*  Compatible  with  UNIX/XENIX,  OS/2. 
Novell  and  Windows  3  0 

■  One  year  lull  warranty 

*  Complete  documentation 

*  OEM  and  Distributors  welcome 

MflxR  T9Chnoloffl99,  Inc. 

1700  Wvan  Dr.#  i:.SanlaClaniCA950.M 
Tcl:(401( l496-Ma»R16297 1  Fax:(4<lK )49(>- 1 1)6.1 


aRCLE  564  ON  READER  SERVICE  CARD 


Did  you  knowL.. 

83%  of  PC  Magazine's  subscribers  have  purchased  or 
authorized  the  purchase  of  PC  products  from  direct 
marketers  in  the  last  12  months. 


EX5EL£jiMfc£T 
1-800-624-2001 

In  N>-:  716-272-8770 
Refurbished  IBMs! 

XTIOMB  ill).  64(IK  RAM  $399 

XT2nMBIIl).  &40KKAM  549 

AT2(IMBilI).M(iKRAM  799 

AT  ;«)MI5 1 II),  t)4IIK  R;\M  999 

AT&IMBIIU.  2MBRAM  K99 

PS,2  25  MONO   549 

PS.2  25  2(IMBIII)   699 

PS '2  3(1-1121  XOKfi   799 

PS2:!0-K21  «l)2H(i   1199 

PS  2  3o-b::n  si)2>i6   1249 

PS;2  5»-()21  H()2H6   1199 

PS2.5(IZ-0:il  «(I2«6....  1399 

PS/2  5(IZ-0til  «(I2«6. . . .  1699 

PS,'2  55SX-03 1  K(l3«<j  SX  1 799 

PS2  55sx-(Wi  m.m  sx  1999 

PS/2  6(1-1141  «()2Hfi   1599 

PS'2  6(l-(171  8028i)   1799 

PS/2  7(I-K(il  «(l.iH6   2699 

PS/2  7(l-(161  «l)3«6    2799 

PS/2  70-121  H().'!S6   3199 

PS/2«0-()41  m);)«6   2499 

PS/2  «(l-()71  «l)3»6   2699 

Compaq  Dcskpri)  3«6 ...  1899 

Call  for  custom  conUgurallon. 

XSEk 

■Mi  a,  If  nrjar  M  .r  ,i     t  i  oh  rr.i  i  ,'i  jrni 

221111  ItnulilMn  lUnrulta  hmnllm'  Kd. 
Kiu  hi-st.  r,  SV  1 
All  unKi  nraikltlnnl  with  90  Day  Wirnnty.  VISA. 
.MutcrCird.  pr«payn»nt.  CCD.  ccrtlfM  icctplcd. 
Prices  Subject  Id  Change. 
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XT  CLONE  10MH2  MOK  20MB  MONO  SVS  tSM 

286  12MH2  1MB  RAM  <OMB  MONO  SVS  Sr34 

386SX  16HHZ  1MB  RAM  40MB  VGA  SVS  S1275 

386  25MH2  4M8  RAW  lOMB  VGA  SYS  S1S38 

486  25MH2  4Me  RAM  100MB  VGA  SVS  »2512 

SEAGATE  ST-251I  40MB  28MS  HO  H!9 

SEAGATE  ST'4096  BOMB  28MSHD  S4tS 

SEAGATE  SI't144A  l24Me  IDE  3  5- 19MS  S9f9 

MITSUBISHI  MR535  60MB  RLL  28MS  HD  H55 
W  DIGITAL  WD  93044A  40MB  IDE  AT  2eMS  $219 
WO  CAVIAR  WDAC-28032R  80MB  IDE  r  18MS  J469 

CONNER  CP3044  42MB  IDt  AT  25MS  HD  S299 

CONNER  CP3184  B4MB  IDE  AT  25MS  HD  J4S9 

CONNER  CP3104  103MB  IDE  AT  25MS  HO  S499 

CONNER  CP3204  210MB  IDE  AT  19MS  HD  S79S 

FUJITSU  1  2MB  FLOPPY  DRIVE  5  25'  J5« 

FUJITSU  1  44MB  FLOPPY  DRIVE  3  5"  %Si 

FUJITSU  101  CLICK  KEVBOARD  4700  t42 

NANAO  9070S.  9070U  90801.  94001  CAU 


DMC 


1234  South  St. 
Long  Beach.  CA 


Tel:  (213)422-4444 
Fax  1213)  422-7676 


&  422  6643 
CIRCLE  see  ON  READER  SERVICE  CARD 


COMPUTER  WORLD 

5624  N  BERNARD  ST 
CHICAGO,  n  ft06'i9 

(312)  588-8145 
WHITHFOX  MCROSYSTEM  STANDARD 

4MB  RAM.  1.2  &  1.44MB  Floppy. 
64K  cache.  105MB  Hard  drive, 
Magnevox  VGA  color  monitor 
101  Key,  1S/1P/1G.  DOS  4  01. 
1  yr  Parts/labor  warranty 

30  days  tnal.  call  tor  more  options 

VISA  •  MASTERCARD  •  CHECK  •  MONEY  OPDER 

3fi6-25MHz/105MB  $2335 
386-33MHZ/105MB  2555 
486-25MHZ/210MB/11  MIPS  3175 
486- 33MHZ/210MB/15  MIPS  3445 
486-50MHZ/21CMB/22MIPS  3945 
EISA-486/256K  cache       Add  $  1 249 


CIRCLE  SM  ON  READER  SERVICE  CARD 


IME  COMPUTERS 

fflQu^^lily  Products  at 
I^icjuidation  Prices 


from  NEC  &  other  makers 


STARTING  AT 


speciAU  ^^'^^ 

Microsoft  Bookshelf 

10  vol.  CD  ROM  Reference 
Ubrary — a  szasvaluel  37 


MEC  PIMWRITERS 

Z4-Wlre  Dot  Matrix  Printers 
P9G0XL  High-speed 


•  140cpt  N.LQ. 

•  400epi  draft 
■  36Qdpi  ■  Wido  CArnjge 


*499 


Call(800)S9B-t911| 

fAK  (617)  254-0352  •BOSTON,  ma' 
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DISKETTES 


EXPANSION  UNITS 


5.25  DISKS 

3.5  DISKS 

DS  DD   29c  ea 

DS/DD   58c  ea 

DS  HD   55c  ea 

DS  HD   $1.25ea 

"^REE  ..«oo 

>\  T-SHIRT 

DATA  CARTRIDGES 

QD-2000  $15.95e,i 

QD  2040  $16.95  ea 

QD  300XLP  $17.95ea 
QD-6150  $21.50e.i 

Turn  Over  A  New  Leaf! 

wGREEnLEAr 

.;_'.t-/r  pMOucts  inc 

1-800-722-2989 

CIRCLE  570  ON  READER  SERVICE  CARD 

8MM  Tapes.  4MM  Tapes, 
Optical  Disk,  Fax  Paper, 
Ribbons,  Disk  Cases 

BULK 
□ISKS 

SONY 

VERBATIM 

KAO 


S  .  I..(ludr  S>rr»t" 
?4  Hour  ShipfMiij 

5' 4  DS  OD 
S'  .  DS  HD 
3<>'  OS/DO 
3V,'  OSfHO 


BLANK  FOBMMTEd* 

.33  .39 

.54  .69 

.52  .67 

1.09  1.39 


[800]  426-0247 
SOFTWARE 
DUPLICATION 

^  Oualty  Oupl4CMKVi  at  AHonUble  Pricing 

^  fmvi  Turfwround  Jimm 

^  CuMom  Labeling  £  Pachsgmg 
PRINCETON        Wa  AIM  Sell  S«-vw« 
\. DISKETTE        Ouot^yon  lttu>t>fmni 
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SOFTWARE 
PACKAGING 


•  Custom  &  Slock  Product  Boxes 

•  We  have  the  solution  to  your 
software  packaging  needs 

•  Graphic  &  Product  design 
available 

•  Plain  or  Printed  one  color  to  tour 
color  process 

•  Small  quantity  orders  accepted 

Call  now  tor  intormalton  or  to  oriJer 

1-800-443-7712 

715  E  Wasningion  Si  ,  Wesi  Ctwsie>  PA  19380 


mipaK 
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FORMATTED  DISKETTES 


WITH 

QTY  250 

WITHOUT 

FORMAT 

MIX  &  MATCH 

FORMAT 

S 

5  25"  DS/DD 

$39 

S69 

5  25"  DS/HD 

$59 

$65 

3  50'  DS/DD 

$56 

$1  19 

3  50-  DS/HD 

$1  09 

•  FREE  FORMATTINO  on  First  Order 

•  TYVEC  SLEEVES  &  Labels  Included 

•  COLORED  MEDIA  Please  Add  S  05 

•  PRIVATE  LABELING  Available 
•SAME  DAY  ShipDing 

•  MONEY  BACK  GUARANTEE 

800-255-3142 

Diversified  Systems  Group,  Inc. 
PO  Box  1 1 1 4.  Issaquah  WA  98027 


MAXELL  •  SONY 
VERBATIM  •  BASF 


100%  CERTIFIED 
LIFETIME  WARRANTY 


5%" 


DS/DD 
DS/HD 
3V2"  DS/DD 
3V2"  DS/HD 


5V4' 


.39  each 
.54  each 
.59  each 
.99  each 


PREFORMATTED  •  COLORS  •  TAPES 


800-222-0490 

In  NJ  906-782-7628   FAX  908  762  5658 


•  24  Hour  Shipment  • 

MEGASoft 

PO  Box  710  Freehold  NJ  07  728 

anCLE  S74  CM  READER  SERVICE  CARD 


BUY  A  BETTER 
BULK  DISKETTE 


BRAIJD  BUIK 


VERBATIM 

MS  DS/DD 
5JS  KD 

SONY 

U  DS/DD 

LS  m 


m  zfiii 


J7« 


.4f< 
$1.16 


PREMIUM  GEIItRIC 


100%  CERTinED,  HIGH  QUALTIT 
m  201 

SJ5  DS/DD  Mi  J3( 

MS  HD  Jl<  J7( 

IS  DS/DD  Jf(  Jl( 

15  KD  Jit  JSC 


100%  GUARANTEED 

1986 


800«356«2553 

r«X(404)*52*1432 


CIRCLE  S75  ON  READER  SERVICE  CARD 


DRAMS 


INK  Tfp*  SIMMS 


n/2  lypt  SIMMS 


-Ytat  PC 

nwci  tw  i  ymn 

•  Fr«e  Sliipping 

•  1004^  Guaranteed 

•  1  Year  Warranty 

•  Volume  Discouals  Avuubie 

•  ?■.  V<u  MC  suiclurge 
•COO  UsX  Co  C>  0*C 

•  Prices  tubiect  lo  cTunge 

•  Pyise  CHI  104  cuirenl  ptices 


1M(GX  I  10ONSt4.79 
IMEGX  I  SONS  M.99 
1MEGX  I  70NS  SS.15 
1  MEG  X  1  SONS  t5.n 

25ex  X » ms  KM 

25eKX  I  150NS  SI  <9 
1  120NS  SI  .70 
2S6KX  1  ICONS  SI.K 
256KXt80NS  S1.N 
256K  X  1  70NS 
256K  X  I  60NS 
&4K  X  4  SONS 
e4KX1  1?0NS 
64K  X  1  100NS 


S2.2« 
S2.M 
S2.W 
SI  M 

SI  .75 


4MEGX9  80NSS2<ION 
1MEGX9100NS  S4S.00 
IMEGX  9  SONS  S4t.N 
IMEG  X  9  70NS  SH.M 
IMEGX  9  SONS  S».M 
256KX9  1(XINS  S16.M 

?seKX9eoNS  si7.in 

256KX9  60NS  SZ2.M 
■AM  S2  lor  HP-t. 

I  EXPMISIOtI  UWTS  I 

HP  LASERJET  UPGHOS 
EVEREXEXP  BOARDS 


6450603  IMEG  SW.N 

6450604  2MEGS1II.M 
6450608  2MEGS12S.M 
3aFS348  5t2K  S4I.M 
30F5360  ?MEG  S1N.M 


nrraMATH 

CO-PHOCESSOHS 


(415)  398-2987 
(800)  488-DRAM 

FAX  (415)  398-5402 
P.O.  Box  590127.  San  Francisco,  CA  94159-0127     386  series 


80?87  8MHZ  S1N.H 
I0MH2  S3M.M 
XL  SliS.N 
80387  leSX  S2M.N 
20SX  S3M.M 
20MH2  SMS.M 
S430.M 
33MH2  SM.M 


CYRIX  FASHUTH 

coraoassofls 
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MEMORY  ICS  !!! 


4MX9  80ns 

PS2 

AST  1  Meg  simm 

1Mx9 
1Mx8 
IMxl 
256x4 
41256 
41464 
2800 

4164  I20ns 


80tis 
80ns 
100ns 
100ns 
120ns 
100ns 
80i<s 


$200.00 
$110.00 
$  60.00 
$  52.00 
$  48.00 

$  6.00 

$  2.40 
$  3.25 
$  1.85 


•  MATH  comocnsom 

3C87SX-20  SmOO 


3C«7SX  16 
2C<7.» 
2C87  12 
2C87  10 
2C87^ 

•  V.20  8  lOmHz 


I.e.  EXPRESS 


15140  VaKyBlvd  CHy  of  lndu«iy.CA9l744 

1-800-877-8188 

FAXi|818|3m-123C  iMon  fn  aspsn 

CALL  FOR  CURRENT  PRICES  t  VOLUME  DISCOUNTS 
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ROM  BIOS  UPGRADES 

CaiwMt  Unnta  F«  nw  KM  ■  CmptfUi 


ROM  BIOS  FEATURES  t 


•       '  J3 »«  fUl 

'.<P1  PF  DOOJ 

tAs>  KIS  A  <^tC£N  MlTM  NO  GOMRiTi-  . 


X  7  B/OS  UPGRADES 


47  286  BIOS  UPGRADES 


l^tt  ?«ASt«S 


tVA  m  CMP  i  TfO 

HQS  0»95  BOS 

UKAPTiTMWTtl  WK     »«  PHCKWimfKm 


AT  386  BIOS  UPGRADES 


AU3BscHr»T[»  m  an 

■OS              m»  m3Hn3HMT!i  MB  an 

AM  m^SX  MTEL  M3S    ■  »  MQtWX  IH  OWMO 

AWMSXCHnftTKH  BUS  «« 

MS                     flSK  PHOCMX  mSi  MOS  a» 

wvAPoanNm  ks  «bk  CHOdmiKoniKis  mv> 


IBM  BIOS  UPGRADES 


AUiSMXI  BIOS 
WAKHBMtfBKK 


mvb  pHOfiM«M-inBios 


asBS 


KEYB04nO  B(OS  UPGB40ES 


VTltfvBQWOWS 

TftTSfi  it-eOAflC  fin.  - 


AM/  CACHE  UOTHERBOARDS  i 


UPGRADES  ETC. 

I  \  (   (I  R  P  O  R   \  \  \  \i 

(800)  541-1943 

VISA  •  MC  >  coo 
.  l-Te»  wmmti 
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PRINTERS 

begins  on 
the  next  page. 


EB3  PC  MAGAZINE  JUNE  11. 1991 


Copyrighted  material 


We  guarantee*  the  lowest  prices  on 


PACIFIC 


OAT*  PRODUCTS 


and  ottier  printer  enliancements. 


RKIHC  DATA  CARTRIDGES 


25  In  One  Lowest  Price 

Pacific  Data's  best-seller.  172  Fonts  and  symbol  sets 
Now  compatible  witli  the  U  IIP/Ill.  The  best  buy! 

Pacific  Page;  Excellent  PostScript  emulation.  For  Apple  MAC  too. 

Pacific  Page  for  U  ll  bundled  w/2MB  memory  Call 

Pacific  Page  for  uiiPiii 

Pacific  MacPage" 

Pacific  BarCode 

Headlines  in  a  Cartridge 

Pacific  Connect 

Pacific  Outlines  l/ll 

PACIHC  DATA  EXPANDABLE  MEMORY  BOARDS 

User  upgradeable  by  adding  DIP  memory  chips 


UII/IIO 

UIIP/UIII 

OMB 

Call 

Call 

1MB 

$139 

$139 

2MB 

SI  87 

$179 

4MB 

$299 

$269 

LP  Memory"  for  IBM  4019  4019E 
Pacific  T  Memory" 

for  Epson  EPL  6000,  Toshiba  Page  L6.  AT&T  593.  MT905, 
Packard  Bell  9500  and  others 


Call 
Call 


S0FT1MHRE  ^^5^ 

Pacific  Print"  $295 

Supports  Pacific  Data's  emulation  cart,  on  Novel  LAN. 

Complete  que  control. 
PrintCache  (LaserTorq)  $99 

Fastest  print  buffering  product  available 
Print  A  Plot  1.0/2.0  $169/$209 

HPGL  software  emulation.  Version  2.0  w'tiling  capability 
LaserControl  $129 

Lets  almost  any  software  make  full  use  of  your  laser  printer 
MacPrint  $129 

Makes  Macintosh  100%  compatible  with  HP  LI  printer 

HARDVyARE  &  ACCESSORIES 

Ull/IID/Legal  Tray  $59 
Ull/IID  Envelope  Tray  S72 
U  IIP  Lower  Letter  Cassette  Call 
BigBin  {469 
1 .500  Sheets  capability.  Compatible  with 
all  Canon  SX  Engine  printers  including  HP  LJIII 

10  ENGINEERING  SUPER  CARTRIDGES 

SCI  55-Fonts.  for  all  HP  LJ  Printers  $259 

SC  2WP-Tms  Rmn/Helv.  from  8  to  24  pts.  $229 

SC  2-17  Typefaces  w/fonts  from  4  to  30  pts.  $349 

SO  2XP-0ver  200  fonts  from  4  to  30  pts.  $489 

SC  2L-Same  as  SC  2  in  landscape  format  KU 

SC  2LG-Most  wanted  landscape  fonts  S229 

SC  2/LC-Bundled  SC  2  and  SC  2LC  $829 

SC  3-Scaling  of  typefaces  for  LJ  III  CALL 

ENHANCEMENTS  FOR  DESKJET  PUIS  . 
&  DESKJET  SCO  BY  ELESYS 

No  need  anymore  for  a  dozen  font  cartridges.  Two  cartridges  with 
convenient  access  to  high-quality  fonts  for  third  of  the  cost 

Elefont  Desk  Cartridge  $149 

Four  typefaces  from  5  to  16  pt.  ^  lUkt* 

Elefont  Headline  Cartridge  $149  ' 

Three  typefaces  in  11 . 15,  22, 

and  30  pt.  incl.  scientific  symbols 

Desk  +  Headline  (bundled)  $199 

Elememory  Cartridge  -  256K  $139 


PRINTER  SHARING  DEVICES 

Family  of  plug-in  sharing  boards 
Model  80  $369 

Now  at  speed  of  1 15K  baud. 
8  serial  w  256K  expandable  to  ' 
512K1.25M. 

Model  50  $289 

4  serial  &  1  parallel.  Same  Mem.  as  Model  80. 115K  baud. 
Model  S4  $149 

4  serial  automatic.  Senal  speed  up  to  115K  baud 


POSTSCRIPT 
^  CARTRIDGE 
a.^^  FROM  ADOBE* 


ADOBE 


Lowest  Price 


$239 


$278 
$228 
Call 


Complete  Adobe  product  line  available. 
Adobe  PostScript  Cartridge 

New  cartridge  for  LJ  II 
Adobe  Type  Cartridge  1  &  2 

Each  with  at  least  25  Adobe  PostScript  typefaces 
Adobe  Illustrator 
Streamline  Window 
Adobe  Type  Library 

Entire  library  available  lor  both  MAC  &  PC 
Adobe  Type  Manager      Lowest  Price 

ATM  software  gives  the  professional 

edge  by  taking  the  lagged  edge  off  your 

printed  text  and  improving  the  text 

displayed  on  your  minitor 
Publishing  Pack  $269 

Collection  of  typefaces  selected  to  work 

especially  well  together  in  particular 

applications  Three  Packs  to  choose 

from:  Newsletters.  Forms  and  V^^nW— 

Schedules,  and  Presentations.  A»\^V^w— « 

Adobe  Type  Manager™  Plus  Pak  $109 

Complements  ATM "  with  22  additional 
PostScript  language  outline  fonts 
resident  in  most  PostScript  printers 
from  adobe, 

Adobe  Type  Set  1/2  $57 
Adobe  Type  Set  3  $117 

Adobe  PoslScnpt  and  the  PostSaipI  logo  are  regislefed  trademarts  and  Adobe  Type 
Mat^ager  and  ATM  arc  tradomarks  ot  the  Adobe  Syslerns  Incorporated,  registered  m 
the  U  S  A     1990  Adobe  Syslems  IrKorpwated   All  nghls  reserved 

MISCELLANEOUS  CARTRIDGES 

A  wide  variety  of  multiple  fonts  and  special  cartridges  available. 
Full  font  customization  offered  Complete  HP  compatible  font 
cartridges  m  stock  From  COl  to  C08. 

123  Spreadsheet  Cartridge  $149 

Ideal  cartridge  for  spreadsheets  Up  to  30  characters  per  inch 
Pro  Collection  Turbo  Cartridge  $179 

65  Fonts  100%  equivalent  to  HP's 
Tax  &  Finance  (T)  $129 

For  all  tax  preparation  programs  including  Center  Piece  Software 
Fully  compatible  with  A&T  cartridge 


For  Printer  Products  and 
Additional  information,  Call 

1-800-747-HPLJ 


Print  on  your 
HP  U  II 

complex  graphics, 
high-i^uality 
—  text,  using  any 
ofthe35 

PostScript  language  outline  font  programs 
included,  and  enjoy  unmatched  software  ' 
and  hardware  compatibility. 

Adobe  Type  Cartridges  1  and  2  are 
ideal  additions  to  the  PostScript"  CartrkJge. 
Each  has  over  25  special  collection 
typefaces.  kJeal  for  special  desktop 
applicatnns. 


PostScript  Cartridge  from  Adobe'  Lowest  Price 
Adobe  Type  Cartridge  1/2  $219 


m 


1  -800-747-4755 

Ask  about  our  low 
price  guarantee! 


systems 

1940  Cotner  Ave 
Los  Angeles.  CA  90025 
FAX  (213)  478-4770 
Phone  (213)  479-4477 


VISA-MC 
Accepted 


NO  SURCHARGE  FOR  CREOrT  CARDS  '  IMME- 
DIATE SHIPMENT  ON  APPROVED  PURCHASE 
ORDERS  •  30  OAVS  MONEV  BACK  GUARANTEE 

— Exceot  tor  opened  sotlwafe— Does  not  mciuOe  relum  Ireigtil 
Of  shtp(>if>9  &  handltng  •  All  returned  mercliandise  musl  t»  accompanied 
by  a  return  material  autriormtion  IRMA)  number  •  Prices  are  subject  to  cnan^e 
wittiout  notice  •  PhoenuPaoe  is  a  registerKl  trademark  ot  Ptwenm  Teciinoiogies,  Ltd  • 
EverY  reasonable  competitive  pnce  will  be  met' 
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TAPE  DRIVE  SUBSYSTEMS 


Hassle-Free  PMnter  Sharing 


^r^^''  $59 

I  r.in\nii1ii.-t 
iin^ludcs  25  It.  vahli- 

Just  allach  a  SNAP  transminef  lo  the  parallel  port 
of  each  PC.  a  recervef  to  the  printer.  arxJ  connect  with 
ip  to  1 200  ft  ot  phone  cable  As  you  add  rnore  PCs.  simply 
pJug  in  more  transmitters  No  software'  f*Jo  training 

oalSOO/  445-6190  ASI'«„„pu,c,l>n.lu.,^ln. 
to  order  your  SNAP  or  lo  ||,>v^  \t,„Kk-  Am-  .m,*;  1115 

receiveour  FreeCaialog     sunrn%jk-.i  A'uiwft 

VISA-M  C.  AMEX  are  accep(ed     j  a\'  4)ik^j*>  >(H 
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TAPE  DRIVE  SUBSYSTEMS 


IF  ALL  9-TRACK  USERS 
WERE  AUKE,  WE'D  SELL 
ONLY  ONE  SUBSYSTEM. 

Since  they're  not.  Overland  Data  sells  subsystems  for  all 
types  of  PC  environments,  tape  formats  and  applications.  So 
whether  you're  the  occasional  mailing  list  user  or  the  day  to 
day  data  cruncher,  we  have  the  tape  drive,  controller  and 
software  to  fit  your  needs  and  budget.  With  the  recent  acquisition 
of  Flagstaff  Engineering's  9-track  division,  we  offer  a  complete 
line  of  economical  controllers  in  addition  to  our  own  high 
performance  cards.  And  if  you  need  to  upgrade,  we'll  accept  any 
manufacturer's  controller  card  as  a  trade  in  for  one  of  our  cards. 

Our  9-lrack  users  do  enjoy  some  things  in  common: 
the  longest  warranties  in  the  business,  toll-free  technical  support, 
and  the  ODI  Special  Service  Program.  All  this,  to  make  using 
9-track  easy  and  productive.  To  find  out  more,  call  us.  We'll 
pay  for  the  call. 

m   MA  A  m^^^^mmmmM  See  US  at  Comdex 

1-80(W»C9-TRAK  ««=>"^' 

fl-800-729-87251  {X)|  OPERLfm  DRTR 

Bus  l'h.in<-  I  hll-n  Tir,  •  l\\    11,11. 1-I.IWKJ  SjnOejoCJ 
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■  ^     TAPE  SUBSYSTEMS 

^■M^SIk,  9  Track,  %  inch,  4  mm,  8  mm,  3480  compatible 
-|Bi|>r^C  AT  386/486/PS'2,  CLONES.  SUN,  MAC,  MVAX 
'  Call  the  tape  subsystem  experts  •  Our  Advice  Is  FREE 

Tara  Computer  Products,  Inc. 

221 9  E.  Thousand  Oaks  Blvd.  #1 02,  Thousand  Oaks,  CA  91 362 
(800)  543-7403  (805)  496-0435  or  (818)  706-9557 
Fax#  (818)  706-9556 


9-Track  Tape 
Subsystem 


\ow  vou  can  fxchan^e  data  ftk"*, 
brtwei-n   vour  IBM  PC  XT  AT 
and  anv  main*ramf  or  mini- 
inmputiT  using  IBM  compatihli' 
IfeOO  or  62?0  BPI  S-Track  lapi- 
Unit  can  also  be  used  (or  disk 
backup  Transter  rate  is  up  to  4 
megabytes  per  minute  on  PCs 
and  compatibles  Subsystems 
include     or  10'  j"  streaming 
tape  drive,  tape  coupler  card, 
cables  and  software 

rJUHLSTRR^ 

"021  Irondali  Avenue 
Chalswiirth  C.AOI.Ill 
Telephone  18I81  882-582: 
CIRCLE  SM  ON  READER  SERVICE  CARD 


9  TRACK 
TAPE  SYSTEM 

FORIBMPaXT/AT 
286/386/486 


•  Mainframe  to  PC  Data  Trinstar 

•  HigA  SpMd  Backup 

•  Al  Software,  Complata  Systam 

-  Sarvica  and  Suppcxi.  Easy  InstaHatton 

call  (818)  343-2700  or  write  to: 
CONTECH  Computer  Corp. 

PO  Bo>397  TafjantCA  91357 


CONTECH 
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SOFTWARE/ACCOUNTING 


MIP  Fund  Accounling  vSy.sicm 


Slapiy  the  bat  loftware  for  txio-ftoEt  &.  govcnxncMal  oc^anizatiora  once  196Z 


Flexiilc  Chart  of  AoxxiDti  •  AutcnMK  O&et  &  Irttofuixj  Balainng  •  Ai^^ 
Cost  Alkxalioru  •  Monthly  Budgeting  &  Forecariing  •  Check,  P.O.,  &  A/R  BO) 
Priidng  •  Multiple  Funds  •  Multiple  Overlapping  Fiscal  Yeare  •  User  Dcfned 
Repotli  •  IBM  POXT/AT  Compatible  •  Single  User  or  Networic  •  User  IfstaDaUe 


Mcxjulet:  Genera)  Ledger,  Budget  Reporting,  Accounts  Payable,  Enounbrance*, 
Accounts  Receivable,  Database  Ir<er£sce,  Payroll,  Fned  Assets 


1400-647-3863 

SOS  East  HundandDiive,  Suite  340,  Austin,  IX  787S2 


\Vli:il  do  iiKiiv  tiKin  l-UK) 
CiOM-riinicnt  iiiul  Noiipntfit 
On'iini/iilions  Know? 


'     When  You  Need  Fund 
Accounting  Software—  You 
Need  American  Fundware. 

Amarlcan  Fundwara  providas  powerful 
software  solutions  -  written  specifically  lor  the 
government  and  nonproni  sectors  -  ttiat  solve 
your  fund  accounting  needs.  Easy  lo  Learn, 
Easy  lo  Use  Easy  to  Produce  Results, 

FOfl  MORE  INFOftMATIOrJ  CALL 
AMERICAN  FUNOWARE  TODAY 

1-100-551-4451  or  Fax:  l-30Mr79-6ll50 
P.O.  Box  7TM2S,  .Smmlnal  Springs.  CO  MMT? 
CIRCLE  S87  ON  READER  SERVICE  CARD 


dBASE  ACCOUNTING  TOOLS 

"General  Ledgei  "Accts  Payable 


'dlnvoicer  &  A/R 
'Service  Billing 
■Job  Costing 
■Purch  Ord/lnvenlory 
•Bill  ol  Malts 


'Sales  Analysis 
'Order  Entry 
■Job  Estimating 
'Payroll 
■Lazt- Forms 


$99  ea  -(^  s&ti  w/dBASE  3  +  or  4  Source  Code 
DATAMAR  SYSTEMS 
8586  Miramar  Place 
San  Diego,  CA  92121 

(619)  452-0044      MO.  Visa.  AX.  CH.  COD 
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To  place  your  ad  in 

PC  Magazine  Classified 

Call  (212)  503-5115  or  (800)  825-4AD8 


iCT  PC  MAGAZINE  JUNE  11,  1991 


Cl,|  aterial 


C!lf  CLASSIFIED 


COMMUNICATIONS 


DATA  ENTRY 


ENTERTAINMENT/GAMES 


MULTI-LINE  PC-DOS  BBS 

The  Bread  Board  System  (TBBS)  Secure  reli- 
able, tull-lealured  commercial  Inlormalion 
system  lor  IBM  and  compalibles  Menu  cdilor 
allows  cuslomi/alion  by  nonprogrammers 
Kermii.  X  &  Y-Modem  High  performance  al- 
lows up  lo  32  simullaneous  callers  Up  lo 
38.400bps  dBASE  module  available 
eSoll.  Inc 

15200  E  Guard  Ave  #2550 
Aurora.  CO  80014 
(303)  699-6565 

DATA  ENTRY 


DATA  ENTRY 


Why  have  over  85%  of 
the  largest  companies 
in  the  U.S.  selected  the 
RODE/PC  Data  Entry 
System? 

Ttie  answer  will  be 
obvious  when  you 
call  for  inlormatlon 
=_;;  —   and  a  tree  demon- 

^=^=='    stration  today. 

^9^%  (415)323-8195 

DPX  •  490  Calirorna  Avenue 
Palo  Alto.  CA  94306 
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SOFTWARE 


DATA  ENTRY 


HEADS-DOWN  data  entry  and 
TWO-PASS  verification. 
Fast  end  powerful,  of  course, 
but  more  importantly. 
extremely  easy  to  use 
Paint  the  screen  formating 
in  minutes.    On-line  help  text, 
edit  language,  batch  control. 


PC  from  S395 
Also  for  LAN  s. 
IBIVI  AS/400'', 
IBM  S/36 

206/776-6443 
800/356-0203 


Qk 


CoMPt  I>;K  KKYR.S 

Woodwov  WA  96020 


RcpKtcc  dedicalccl  (/.iM  input  systems 
Front  end  tnarnfi.imo  appiic .flions 


□  LAN  or  itand-alona  anvlronmenis 
Q  Sa««nParitar  and  M»nuManagar 

hdixM 

□  BaKii  Contol  Symm  and  RalDrmat  unity 

□  &)«Mi,  Gtrman,  and  Franch  varsioni 

□  CuUandng  custornar  stjcport 

□  ITiouunds  of  usars  woridwld* 
□OS/2vanlon 


800-533-6879 


mBOEUOOBK 

®scs 
SovratsN  Cmrtnu  Snrnii,  mc 


VIKING  DATA  ENTRY 

Prolessional  Qualily  Software 

•  Used  by  U  S  Census 

•  Advanced  validation 

•  Sequential  ISAM  liles 

•  MS  DOS.  UNIX  XENIX,  VMS.  AIX 

•  Technical  support 

•  Re-key  verily 

Vikmg  Software  Senrices 
4808  E  67thSl  Ste  100 
Tulsa.  OK  74136 

918491-6144  FAX  918  494  2?01 

DESKTOP  PUBLISHING 


Replace  proofreading  nr  dDcumcnl 
comparators  with  the  faster,  more 
accurate  technique  of  two-pass 
prrxifing.  Easier  to  learn  and  use 
than  any  word  processor  or  desktop 
publishing  program.  Key,  edit,  or 
proof  any  file  on  your  PC,  then 
import  to  your  application. 

Single  copy  S295 
Multicopy  discounts 
Network  version 
Free  tech  support 


Computer  Kkyes 

2I921  Mak,ih  Rri. 
Woodvuy,  WA  48020 


ffl' 


206/776-6443 
800/356-0203 


EDUCATION 


RS.&M.S. 

in  Computer  Science 

•  ALL  COURSES  BY  COFIRESPONDENCE 

*  Increase  your  ^ki^hw 


earning  power 

•  Jem  students  from 
leading  computer 
companies 

*  Most  courses  fully 
interactive 


.WIIKICAN 

iNsi  rruii- 
sc  ii:nc Ks 

For  free 
information  call 
1-800-767-AICS 


ENGINEERING 

SIMULATION 

GPSS  PC  IS  a  lull-power  version  of  GPSS,  Ihe 
mosi  popular  mainlrame  simulation  language 
Specifically  designed  lor  interactive  use  on  to- 
day's high-speed  microprocessors,  il  is  loaded 
with  features  such  as  interactive  graphics  and 
animation  Using  GPSS  PC.  you  can  predici  the 
behavior  o!  complicated  real  world  systems 
MINUTEMAN  SOFTWARE 
PC  Box  in  B 
Slow,  MA  01 775 

800-223  1430  508-897-5662  Ext  316 


»601  16  color  SI4  88  256  color  $19  88 
«602  .  .  16  color  $14  88  256  color  $19  88 
»603        16  color  $14  88      256  color  $19  88 

•105     includes  all  three  disKs  1601  602  &  6031 
16  color  537  88      256  color  $49  88 

WINDOWS  3.0  VIEWER  INCLUDED 
BEADY  TO  USE  BACKGROUNDS 

Standard  Windows  VGA  uses  16  Colors 
some  SVGA  drivers  use  256 


Add  Si  'Of  f.lc^  J  S  d>-,l^^ 
PIMM  Includa  t3  StH 
PL  .Md6^ 
407-4 79-0S88 


Starware  Pubushing  Corp 
P.O.  Box  340203  ■  Dept.  22 
Boca  Ratoh.  FL  33434 
Must  Stale  agt  over  21 
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SeXXy  Software 


Mu-a  SI.1IC 
A<)e  Over  ?\ 
SeXXy  Disk  *  1     Af  ui'DeiieviiDli'  vivmI 
erolic  eiicuLjnIff      MU.S1  Stt" 
SaXXy  DM  «2  -  NEW.'  )  Eruin 
encajnier  oames  h*  tr«i'Os  arc  lortf^ 
guardnieec  in  ^^w:  txitn  niirtir*  ir-c     ti'i'i  s 
SeXXy  Disk  113     Ai'  jMimmcj  irrjce 
game       i,f  usual  ir^iniuri.t  on 
SeXXy  Dm*  »4     ?  moii;  naw!  ni>-  /  s.i.i 

erolir-  er'i.(Aii  lefs       r'i[>ress  VOur  tTt:r-(Js 

SeXXy  Disk  «S     beate  yuuf  owi'  crK  i 
tartasies  atxwl  Ir.efios  ,irid  iwers 
SeXXy  Dnk  »6  —  NEW!  Vi«w  pim  r> 
eo  1  ler  s  .'.M  r  g  p  rlures  nnuOirQ  r.elel)r  1  ts 
S7  each.  any3forSt7.oraR6lor  S32. 
to  IBM  A  airip,)!  OiA  tGA  m      qrapnts  rtc  a 


CONNOISSEUR  COLLECTION 
ALL  NEW!  In  256  Color  VGA!! 
SeXXy  Disk  •CC1  -  *  YOU  BE  THE  STAR  * 

irif  FIHST  CUSTOMI/AHK  iruNt  .iiIims  yoj  In  *ri|t 

Pie  d  ai  )g  arc  ine  l  tit  Vrju  i  ar  sU'  *||^  trie  yartnei 

ot  vour  :tioice  Incred'tiie  m  ti-es  d  sptav  *  Iti  vmir 

djKx;  U«L*  AVAILABll  IHM  US' 

SeXXy  Diak  eCCZ  -  THE  FRST  SOUND  MOVE! 

Tit  ir^l  umpuler  ernli  iru^.f  *r,  SOUND  ttt 

'  i.rtc  Ci».-  2i>b  I  unn  VliA  yf.tpri     *ri  it  ritar.r  c  '.nt 

,nn,ai  OwfKx;  OURS  IXUUblViLV 

StXXy  DIak  *CC3  -  THE  BEST  MOVE! 

The  tMst  computer  rntw  e  ava-laOie  Only  tor  ttie 

senous  coiieclw       sTurr-ng  V(jA  t.o^'K^ 

1  Movie  S29.  2  Movies  S49.  3  Movies  $65 
AH  CC  Disks  Require  VGA  nxxiitor  and 


hard  disk  —  over  1  MB  of  action. 

ADD  S3  S/H  •  3  5  OR  FOREIGN  ORDERS  ADD  S?  PER  DISK  •  IN  PA  ADD  TAX 

VISA/MC  Orders  only  800-243-1515  Ext.  600CA 

24  MRS.  7  DAYS  •  Ur  chccli  MO  lo  ScXXy  Sollwarc  mi)  Bfigoy  RC   Dupl  IjOOCA  HalliCid  PA  19440 

THE  BEST  IN  ADULT  SOFTWARE  FOR  LESS!! 
SADDAM  HUSSEIN  TARGET  GAME  —  Only  $1 5.00 

SriofH  Ki!'  >l  M  '^■,ii  s  il  Ailuji    clu'l-s  ut  l.rv  as  nt  ytll-,  j!  wru  IHUt  iUUNU      As  w  <»  TV  Hr*s 
CGA  >.  \/GA  ,rf  ludPC  sn  ppeo  fRFf  m  Desen  S1i»tii  M  liUrv' 


CIRCLE  S91  ON  READER  SERVICE  CARD 


ONE  MAGAZiniE  DEU  VERS  THE  BIGGEST 
MARKET  OF  PC  BUYBS:  PC  MAGAZINE 

786,000^ 

BPA  Audit  December.  1990 


FINANCIAL 


Investment  Charting 


TlJ  METASTOCK 

l^pPROFESSIONAL 

lujiliirs 

Ctiiikc       IH-mo  Disk  — JS 

Version  20  (as  100-  ne*  erhancements' 
Perform  sopfiisticared  teclinical  analysis  on 
stoclis.  bonds  futures,  mutual  funds,  elc 
Features  multiple  windows,  45-  pre- 

□ rammed  indicaiors.  powedul  lormula 
er.  proM  tester,  unanerxled  operaMn.  plus 
ffludi  more'  Compabble  **  20  data  services 
For  complete  literature,  call  toil-iree 

1-800-882-3040 

EQUIS  International.  Inc 

Box  26743  SL  CUT  84126  1801)974.5115 


LOAN  PLUS- 

Money  collection  problems'  Automate  loan 
processing  lioiti  luin  dale  lo  (jayull  Computes 
inleresi,  principal  &  balance  lor  eacfi  paymcnl 
Interest  options  inonlhly  daily,  rule  ol  78,  elc 
Reports  loan  colleclion.  amortisation,  receipts, 
invoices,  late  nolices,  year  end,  etc  $695  $295 
Free  demo  $5  s  h 
ADVANCED  PERFORlytANCE.  Inc 
107  Court  St  Pickens  SC  29671 
8O3-878-2f0O'l^ax  803-855-4539 
To  download  demo  BBS  201-473  1991 
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Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine  Classffied 


JUNE  11, 1991   PC  MAGAZINE  ESI 


FINANCIAL 


PRO! 


planner 


Planning  for  business  success  has 
never  been  easier!  Now,  in  one 
convenient  package,  you'll  And 
alt  the  tools  you  need! 
Here's  a  sampling: 

•  Financial  sUIements 

•  Ratio  and  break-even  analysis 

•  Amortization  &  loan  schedules 

•  Cash  flow  analysis 

•  Competitor  analysis 

•  Business  valuations 

•  Market  share/sales  forecasts 

•  Starring  planner 

•  Inventory  analysis 

•  Project  planner 

Over  35  spreadsheets  in  all! 
Includes  graphs,  help,  pop-up 
utilities,  sideways  printing, 
import/export  WKl/ASCII,  etc. 

PLUS  a  complete  manual  — 
Business  Planning  for  Growing 
Companies.  It  takes  you 
step-by-step  through  every 
aspect  of  planning  for  your 
company's  success. 

Only  $129  (+$5.50  S&H)  with  our 
"no  questions  guarantee." 
VISA/MasleiCard  accepted. 

Order  Toll  Free  1-800-767-6884 
American  ComVision,  Inc. 

9974  Scripps  Ranch  Blvd.  Sle.  21 
San  Diego,  CA  92131 
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FOREIGN  LANGUAGES 


Diplomat  Software,  Inc. 

Alptutwl*  CH  Tt»  Wntid  (  ik  Yout  PI 


S«fte»  ot  36  alphabets i^urier  Package 
providing  bcth  English  ■ 
and  foreign  characters 
lo*  screen,  keytxjard  and 
printer  support  while 
using  existing  soltware 
WordPerleci.  Word, 
WordStar,  Ouatiro 
Pro,  Ventura  Publishv. 
Worlts,  d&BM  ...  more. 


$125' 

Veniura  Support  $95 
PageMaker  Support  $35 
Perfeci&Word  Support  SOS 
LaserTwin..  .  J75 
|LM*'Twn  i«  tela  or^f  pw- 

attam  Ol  SUrM*        W  Support) 

S«rtM  pt>e  M  Support  MM  pM 


Diplomat  Software,  Inc. 

37X  C«mpos  Or»»  Suite  ?02  ^««pQrt  Bvach  CA  92660 
Pnon*  (714)  474«96e  Fai  ^714)  250-6117 
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GRAPHICS 


Chemical 
Stntcturcs 


GRAPHICS 

CoDraw 

Technical  Drawing  Software 

Quality  results.  Just  $159. 
John  Dvorak  says: 
"Genuinely  Interesting  Sofhyare ' ' 

CoHort  Software  (415)524-9878 
P.O.  Box  1 149.  Berkeley,  CA  94701 
(This  ad  was  created  with  CoDraw.) 
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New  featurci:  import  and 
edit  Lotus  .PIC  and  HPGL 
plocier  nics.  keystroke 
macnM.  more  and  beder 
fonts,  EMS  memory  and 
RAM  disk  support,  new 
scrccQ/printcr/graphics  file 
drivers.  portrait  and 
landscape  printing,  new 
Bczicr  line  and  fiLl  objects, 
and  much  more. 


HEALTH 


Kat  Mealthkr-  (ut  I  I  I  !! 


HROO^SSOR  II 

Top-Rated  software  has  best 
data  available  for  2400  foods, 
30  nutrients.  Plan  diets,  menus, 
recipes;  shows  nutrient  excess, 
deficiency,  ratios,  graphs. 
Used  by  thousands:USDA,  fitness 
colleges,  hospitals,  &  home-users 
Send  Now:  FREE  Demo  Disk  !! 


mm 


TO  Bn  I3(nS-M 
Salem,  OK  91309 
Ph:  (503)  SSS-<242 


CIRCLE  597  ON  READER  SERVICE  CARD 

MAIUNG  PROGRAMS 

UPS  SHIPPING  SOFTWARE 

Can  capture  shipping  inlormalion  direclly  Ifom 
your  invoicing  screen  or  transfer  via  balch  lile 
Computes  Zone.  Rate  and  Ctiaiges  Piinis  UPS 
Manifest.  COD  Tags,  Stiipping  Labels,  etc 
Flexible  and  very  easy  to  use  Only  $  1 49  Multi- 
user $295 
V-TECHNOLOGIES 
P  0  BOX  43?1 
WATERBURY.  CT  06704 
(203)  879-6960 

Today's  PC  Mall  System 

Fasti  Accurale'  Large  volume  mailers  use  Posl- 
Ware  sollware  programs  to:  standardise  & 
correct  addresses,  add  ZIP,  ZIP  +  4,  Car  Rl : 
presort  1 2,3  Class:  detect  duplicates,  print 
Poslnet  bar  codes,  pallelize  2,'3  Class:  and 
qualify  for  postal  discounts  CASS  certified 
lieported  Itiroughpuls  over  100.000/hr 
Postalsolt.  Inc 
4439  Mormon  Coulee  Rd 
Lacrosse,  Wl  54601-8231 
608,'788-8700  (Wl)  or  800/831-6245 


INGRAF 

VIDEO,   PRIMTER  t  PLOTTER  Graphics 
Lbriuy.  NO  ROYALTIES.  SOURCE  CODE 
C,  FORTRAN,  PASCAL  s  BASIC 

Sutxasofl 

10606  Permian  Dr. 
Sugar  Land,  TX  77478 
(713)  491-2088 


MAIUNG  PROGRAMS 

The  Mail  Order  Wizard 

Is  one  very  powerlul  program  II  oilers  a  catalog 
business  all  the  computing  routines  it  needs 
and  then  some'  gives  new  meaning  to  the 
hackneyed  phrase,  user  triendly'  Written  in 
Assembler,  it  operates  with  lightning  speed 
very  serious  soltware,  a  must  see  Catalog 
Age.  $1,670,  Demo,  $20 
The  Haven  Corporation 
802  Madison  Oepi  M 
Evanslon,  IL  60202 
(708)  869-3434  or  (800)  782-8278 


PREVENTIVE 
MAINTENANCE 

PM  Tracking  System 

A  system  lor  managing  the  preventative  mainte- 
nance process  using  schedules,  work  orders, 
and  reports  Features:  totally  menu  driven, 
dBASE-3  plus  file  lotmal.  contexl  sensitive 
HELP  online,  user  definable  codes,  all  codes  & 
data  validated  during  data  enlty,  built  in 
backup  restore  of  databases,  hisloty  reporls. 
TrackerSoft,  DepI  101 
P  O  Box  3006 

Fairview  Heights,  IL  62208-3006 
618-398-4252 

MAINTENANCE  &  INSPECTION 

An  easy-to-use  computerized  method  to  organize, 
operate,  and  conliol  an  etieclivc  pfeventivc  main- 
tenance system  Applicable  to  any  type  of  busi- 
ness or  industry.  Full  saeen  input  and  displays, 
plus  function  key  help  command  Mainlains  his- 
torical data,  creates  work  orders,  and  provides 
numerous  reporls  For  info,  write  to 
PENGUIN  COMPUTER  CONSULTANTS 
PO  Box 20485 
San  Jose,  CA  95160 
(408)  997-7703 


FAX:  408-927-0570 


MANUFACTURING 


THE  COMPLETE  BUSINESS  SOFTWARE  PACKAGE 


iMU-OMtMOMU 


I    ADOmSS  eOOK    \-      -  pc/MRP  j  WI»OI«SI»l8 


1 


C    UTiuncs     I    I    STDamooM  | 


Small  Single  User  Package 
$179  95  Complete 
Large  Single  User  Package 
S395  00  Complete 

Multiuser  Package  S695  00  Complete 


Software  Aits  Consulting 

P  0  Box  3621 

Santa  Clara.  CA  95051 

(408)  248-6445  Call  lor  free  literature 


CIRCLE  596  ON  READER  SERVICE  CARD 


MUSIC 


Recording  Studio  in  a  PC?  Piece  of  Cake. 


Cikrwlt  the  256-in(i  Mroi  stquBicw,  Ins  you  iTOinl.  nliL  and  pb)  hKk  muK 
a  Mn)l<ampatililr  InsaunaiL  Dc9|^  for  both  miisiciiitt  and  PC  hohbvists  ihkc  It  s  a 
PC  Maguinc  Ediur's  Choicft  TV  *  I  -stSHnf,  MIDI  jfqumcrr  f«  dw  IBMFC  Only  1 1  SO 


mm 


Twelve 
Tone 


Get  a  Piece. 


Call  800-254-1 171  and  ask  for  our  Fiw  atalo|^ 


s 


Cakewalk' 10 


CIRCLE  SOT  ON  READER  SERVICE  CARD 


CIRCLE  S9S  ON  READER  SERVICE  CARD 


SONGWRIGHT  V  MUSIC  PROCESSOR 

Prints  protessional  sheet  music  songs,  scores 
with  text,  chords,  dynamics  Compose,  edit, 
record,  play,  transpose,  copy,  extract,  import, 
publish  -  all  in  standard  notation  Symbol 
editor/librarian  PC,  MIDI  or  SMF  entry  8, 
playback.  Matrixdaser  printers  $99.95  -t  $5 
s/h.  Free  sample  output 
SONGWRIGHT  SOFTWARE 
7  Loudoun  Street,  S  E ,  Suite  5A 
Leesburg,  VA  22075 
1  (800) 877-8070 


Did  you  knowL.. 

PC  Magazine  is 
exclusively  read  by 
over  786,000-1-  business 
buyers  and  brand 
specifiers,  including 
90,000  computer 
resellers  and  consultants. 
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PUBUC  DOMAIN/SHAREWARE 


REUGION 


FREE  - 15  DISKS  FULL  OF  SOFTWARE 
TRY  US!  Get  15/5.25"  or  6/3.5"  disks  full  of  our 
bestsellingNO  VIRUS  software  for  IBM  w/clones. 
Desktop  Publistiing,  Business  and  Education, 
Utilities,  Games,  Finance  and  Clip  Art. 

PAY  ONLY  $5.00  SHIPPING/HANDLING 
SATISFACTION  GUARANTEED  •  CREDIT  CARDS  ONLY 

SMC  SOFTWARE  PUBLISHERS 
619  931-8111 

CIRCLE  600  ON  READER  SERVICE  CARD 


e   SOFTSHOPPE,  INC. 

ASP  Member 

B 

SfliBCtBd  Proflrams 

B 

Latnt  VBfsions 

B 

FREE  CATALOG 

IBM  PD/SHAREWARE 

POB  3678.  Ann  Arbor.  Ml  48106 

( 

Call  800^29-BEST  (2378) 

or  313-761-7638 

Fax  313-761-7639 

CIRCLE  751  ON  READER  SERVICE  CARD 


^  Public 
^iPsL  (software) 

The  distinguishing  feature  o/ 
PsL  is  meticulous  attention  to 
detail...  Personal  Computing 

PsL  is  the  class  act  of  the 
industry..  CD-ROM  End  User 

Call  for  a  free  newsletter: 
800-2424-PSL  713-524-«394 
Member  -  ASP 


aRCLE  752  ON  READER  SERVICE  CARD 

MORE  BYTES  FOR  THE  $$$ 

HUNDREDS  ol  NEW  Shareware/PD  programs 
in  our  NEW  FREE  Spring  91  catalog!"  Gel  only 
Ihe  BEST  lor  your  money  We  have  one  ol  Ihe 
largesi  QUALITY  libraries  in  Ihe  counlry  Our 
70  -I-  page  detailed  catalog  gives  specilic  inio 
on  each  program  Call  Toll  Free'  MCA/tSA 
BIG  BYTE  SOFTWARE 
P  C  Box  14008 
ARLINGTON,  TX  76094-1008 
1-800-879-BYTE  (24  hrs.) 


REAL  ESTATE 


PROPERTY  MANAGEMENT 
FOR  WINDOWS 


GKnprchi'rvMVf  itittw.in-  lur  ni.in.iijini; 
resiiicntui)  .inJ  citmnHTti.tl  pnipfnic>.  .inJ 
ci)nJo.isMKutU'nv  IncluJi-stiL.  AP.  AR. 
thetk  wntmi;.  rLMirnni;  ih.uec^  .mJ 
expends,  anj  ^*\xr  70  tiaiiKiiii  .iiiJ 
miin.iiii'iucnt  ^t•p^l^^.  Ovi-r  ^.lW  prii(X'riv 
miinancmcnt  NV'i'ni''  '-'U!  Pnto  ranuc 
ium  SS^S.lV  [t.  $:4MS.OO  tnctw.irkmn). 
AlMidvail.ihli'  in  .M.Rmti»>h  .inii  MS-1X")S 
vcn>i»ms. 

1-800-272-4663 
GoodSoftware 

CORPORATION 


CIRCLE  753  ON  READER  SERVICE  CARD 

PROPERTY  MANAGEMENT 

Rental-Ease  New  state  ol  the  art  properly  man- 
agement soltware  Extremely  last  and  easy  to 
use  Everything  is  included,  tenant  (racking, 
repairs  and  maintenance,  income  and  expense, 
check  writing  No  extra  modules  lo  buy.  The 
ultimate  in  property  management  $695  com- 
plete. Free  brochure.  Demo  $10. 
STRATEGIC  OFFICE  SYSTEMS 
688  North  500  West  #61 
Ml  Pleasant.  UT  84647 
800-942-6784  or  801-462-2130 

REUGION 


Save  $89.95 


BlbleSouree~ 

NIV-NIVStMlyNOttS-IUV 

New  modular  BibleSource  software 
offers  NIV  Bible  Study  Notes  and  NIV 
text  for  the  first  time.  Use  with  KJV  on 
the  same  screen.  Add  your  own  notes 
and  taikx  your  study  to  specific  interests. 

Limited  time  offer:  Buy  NIV  module 
and  get  NIV  Study  Notes  module  free 
(regularly  $89.95).  Offer  expires  July  31, 
1991.  Available  at  Christian  bookstores 
everywhere.  Zondervan.  Dept  0691  PCM. 


CIRCLE  754  ON  READER  SERVICE  CARD 


CHURCH  SOFTWARE 


Discover  for  yourself  why  more  churches  are  choosing  PowerChurcli  Plus  " 
Try  out  the  leading  membership  and  accounting  package 
Call  today  tor  your  FREE  full-working  DEMO. 

F1  SOFTWARE.  6300  Variel  Avenue,  Suite  H,  Woodland  Hills.  CA  91367 
(818)  888-1800 


CIRCLE  755  ON  READER  SERVICE  CARD 


SECURITY 


I 


STOP  mm  m 

Developers  Say. . . 

"Since  the  Hardlock  uses  an  algorithmic 
response  chip.  I  am  assured  of  the  highest  level 
of  protection.  Also,  the  optional  programmable 
memory  means  I  can  keep  custom  configura- 
Hons  in  Hardlock.  I  can  protect  my  .EXE  or  .COM 
(iles  directly  and/or  incorporate  Glenco's  high 
level  language  interface  routines  into  my  software." 

Accountants  Say. . . 

"Since  our  software  can't  be  copied,  our 
revenue  has  steadily  increased.  The  unique  pro- 
gramming board  allows  us  lo  program  the 
Hardlock  in  seconds  This  ensures  ophmum 
delivery  schedules  from  Glenco  and  a  lower  in- 
ventory cost  for  us  Hardlock's  field  program- 
mable feature  means  a  single  Hardlock  can 
protect  more  than  one  product." 

End  Users  Say. . . 

"Hardlock  allows  me  lo  backup  my  software  in- 
vestment. I  just  plugged  Hardlock  into  the 
printer  card,  connected  the  printer  cable,  and 
forgot  about  it  " 


Hardlock 

Programmable,  algorithmic 
response  and  memory 
option  —  all  in  one 


Call  lor  inlormation 

on  our  disk-based  systems 


GLENCO 


270  Lexington  Drive 
Buffalo  Grove 
Illinois  60089-6930 
(708)  808-0300 
FAX  808-0313 


ENGINEERING  INC.  ^  „„„  ^^^^ 

SBRVING  'Ht  SOf  TWA f1€  INDUSTRY  SINCE  1^9    1 -o00-5d2-2543 
CIRCLE  756  ON  READER  SERVICE  CARD 


HARD 


0  < 


For  a  dislfibulOf  >n  Europe  contact  FAST  EtecironK:  GmbH       49-89  539800  ?0       FAX  49-89-539800  40 


Did  you  know... 

On  average.  PC 
Magazitne's  direct 
market  purchasers 
have  spent- 

•  $30,000  on  hardware 

•  $5,400  on  software 

•$2,100  on  accessories 

•an  average  of  $2,855 
per  order 

Source  Beta  Research  Study.  1988 
•BPA  Audit  December  1990 


BIT-LOCK-  SECURITY 

Piracy  SURVIVAL  8  YEARS  proves  effectiveness 
ol  powertui  mullilayered  security  Rapid  decryp- 
tion algorithm  Device  transparent  lo  PARAL- 
LEL or  SERIAL  port  Complimented  by  low  cost 
KEY-LOK"  mullilealured  COMPU-LOCK'" 
Countdown,  timeoul.  data  encoding,  multi- 
product  protection,  DOS/UNIX  Access  conlrol 
IvtlCROCOMPUTER  APPLICATIONS 
3167  E  Otero  Circle 
Littleton.  CO  80122 
(303)  770-1917 


Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine  Ciassified 
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SECURHY 


SOFTVVARK 
OK 

HARDWARE 
TO  PKOTKCl 

VOIR 
$$  PROU  I  S  $$ 

Since  1986  thousands  ol  companies 
worldwide  Have  ctiosen  fc-Iecn 
Software  as  partners  in  their  tight  against 
Software  Pirates  Why'  Because 
fc-Tech  has  ottered  them 

EVERLOCK  SOFTWARE  COPY  PROTECTION 
EVERTHAK  SOFTWARE  SECURITY 
EVERKEY  HARDWARE  PROTECTION 

The  ALL  IN  ONE  device  thai  otters 
•REMOTE  RESETS 
•SERIALIZATION 

•  DATE   EXECUTE  LIMITS 

•  COMPRESSION 
and  much  much  more 


These  products  are  easy  to  use  and  most 
imponant ,  they  work'  No  one  in  the  market 
place  can  otier  you  the  flexaoility  Ease  ot 
Operation .  or  Degree  ot  Protection  ihat  You 
receive  with  Az-Tech  products . 

Call  Titday  for  a  ¥HEK  l)«mo 
800-227-0644 

JAZj  Az-Tech  Software,  Inc. 

^Twt^    Si\unJ\  I'nxlii^u  Ihjl  Wi'ri 
.W  KM  Kninlilin  •  RichimHid.  M(  >  Max5 

1XI61 77(i-:7oo  •  K\\  111161  riMtm 


CIRCLE  7S7  ON  READER  SERVICE  CARD 

SURVEYS 

THE  SURVEY  SYSTEM 

An  easy  lo  use  menu  drivsn  systein  Ioj  the  enliy. 
editing,  pioccssing  and  presentation  ol  ques- 
tionnaire data  The  system  can  produce  camera 
ready  crosslabs  and  other  tables  in  tiannet 
loimal  Also  statistics  and  graphics  Regiession 
and  open-end  coding  analysis  opiioivs  available 
CREATIVE  RESEARCH  SYSTEMS 
15  Lone  Oak  Cir.  DepI  P 
Pelaluma.  CA  94952 
(707)  765  1001 


To  place  your  ad  in 

PC  MAGAZilE 
Classified 

Call  (212)  503-5115 
or  (800)  825-4ADS 


UTtUTlES 


BAR  CODING 


Real  Power  from  the 
DOS  Command  Line 


Ti'BQ  ol      iimrtaoons  ot  stanOa-c  DOS  conwaftR")  Aisn 
you      powe^i  convTtanas  iKtn  a  canasien!  synoi'' 
Muetfi*  Logic  DOS  ComnMntf  Urw  UNMh 
7v«  rou  in«  power  and  cxinsiswncv  you  rwMj 


Uuit)(M  *  &«  and  &Moy  ttfMdcafOs   S«6ci  hvs  tM*ore 
tttsr,  or  on  arYy  date^me  bigger  gr  vnaJW  tr«n  any  92« 
win  or  iMtnom  any  annCxMs   Exclude  files  maic*«r^  a 
panem    P'ocess  vHre  ctefc  as  aas^y  u  or«  file 

UttWiM  hclud*: 
•tVedory:  s<r!  Dy  name  edensior^.  Brrie.  0*  WB  sutxt's 

•  Copy:  muA  floppy  tncrefnentai  backups.  f-aHen  >  trees 
>  CMitt;  files  ^toanm.  nt  ««rt  (trtcBfy  rees 

•  Uovt:  fiiae  v  wrbn  trets  Mfioi^ 

•  Iduch:  sel  fi«  sme  to  aryrwQ 

•  irderadJve  on-une  wp 


Mucthw  Logic 

PO  Boi  26238 
San  Oiago.  CA  92196 
16191  578-5146 


tnlfUifitnf  SiifiHtitr  for  hvriy  t  \tr 
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WINDOWS 


Custom  Windows 
Programming 

•  Experienced 
•  Quick  Results 
•  Large  Staff 

McCbm  Consultants  Ltd. 

Barringlon,  Illinois  708-382-6233 

CIRCLE  7M  ON  READER  SERVICE  CARD 

MISCELLANEOUS/ 
ACCESSORIES 


ComputerWear 
100% 


^^conoN 

CANVAS 


Bmlhable!  Stalic-Frnt  Beige  with  Grey  Trim 

For  Computers  Ke/Doa'ds,  Printers  &  Lasers 
All  Popular  Hlodels  Soperior  Quality  Best  Price 

NEW!  ViziFlex-SeeJs 

SKINS  for  Keyboards 


1-(800)  826-5761 

Contemporary  ComputerWear 
1320-36th  Ave  San  Francisco  CA  94122 


CIRCLE  760  ON  READER  SERVICE  CARD 


TKS  Builds  a  Better  Bar  Code  Reader! 


•  1 1 


t-Ucni  li(v|  rtjJ 


•  Mill,  jnv  pr>>t:uni 
mi  villMjti-  Tcqutitil 

•  \'U\iu  w jikJ  !<•  rufjCi-il.  Ii);hluci|!hl  jnt] 
u«iIi>tiaWc,  c*cn  jtift  hnurMil  uv 
>^tjtnlc\N  ^Icrl  Maml  jl-o  jvjiUhlri 

•  DutjMc  i-xtiixkiJ  jiumiiium  i  jm*  ■< 

•  Kr4<l\  *ll  rrut>»»  hat  I'oli*  iv(*Pn 


EZBarcade  PC-WI- IKiK  II 

•  I ni'  Ku  t  lOir  printing  uiilil>  irh  liKkJ 
•  <'>>riipk-t<-  wilh  wjnil  it  « 

onlv 

$289! 

Ma  mhtsh  \rismn  VW> 
SUinlfsx  Mn-I  lAjntl  jJJtM 


Portable  Hand  held  Data  (  nlleclion  TerminaU 

I  jnn  lo  um'  jpplkjliitn  pciK'talciJ  Milt\*jiv  iixlutk'd  Uiv 

•  PHI  U   AlphanuriH-rK  kv'\pai).  hjr  itiJc  warki.  I2XK  nH-m«>r\  $1095 

•  I'M  I  Ml  (iraphits  l«»ui  h  wnMir  I  CD  diNplj>.  profirjninuMc  luni  ti 
kc>^.  har  tiHlc  *  Jtkl.  RAM  card  pon.  JViK  nK-ilHti»  $1795 

Bar  (  ode  PrintioK  ProKrams . . .  $149  each 
Print  (  ode.^,  I  PC'.  l-;AN.2iif  5«ndal  malrh  nr  Ijiscr  Jrl  prinlrn> 

•  )--/HirLiKii'  II  -  Kc^hturd  or  text  lilt-  inpui.  iiKronKniini;.  on  Iiik-  hk'lp 

•  dBARCODI-    l'^m^  hjr*..Jc^  lr.Hn  *ilhm  dB  \SK 
^        •  ryRf\   Mirfnitr>  ii'Mik-nt  har        pf iniini:  prnerjm 

TimeKeeping  Systems,  Inc.  3 

I  trih-r  I-JM  <<lh  Sinn  •  CkM-ljnd.  ()tiii.  441111 .  |>ti,.iK'  Olh.  >M         -hjx  Vil.(lll«l 


BAR  CODE  READERS 


Keyboard  Wedges  for 
IBM  PC/n/AT,  PS/2  models, 

All  Macintosh  models, 
IBM,  DEC,  MEMOREX/HLEX, 

and  Wang  terminals. 

Direct  from  mmufacturer 
Reseller  inquiries  welcome 


BARXON  ELECTRCH)PnCS,  INC. 

2??2  GALLOWS  no  SUITE  140 
DUNN  LORiNC  VA  i?202; 

1-800-220-5121 


The  power  ol  mlormation.  Instant.  Accurate. 
Series  10  Bar  code  and  magnetic  stripe 
readers-engineered  lor  success 

Call  1-800-873-7266 

(503)  344-1189  •  FAX  (503)344-1399 

PEjSCQH 

PourrfiJ  Whnoioi^  S^nur  Vim  Can  CouU  (M 


CIRCLE  761  OM  READER  SERVICE  CARD 


SLOT  Ctu^^  wal"""" 


9015 


"j—    fH""i'*  ^. -iq  l2ol^ 


PC  Magazine  Classified 

is  #1  in  classified  ad  lineage  m  IBM-Standard  computer  publishing. 
Join  the  winning  teann  and  place  your  ad. 

Call  (212)  508-5115  or  (800)  825-4ADS 
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PC  WAND 
BAR  CODE  READERS 

MORE  FEATURES 
MORE  AFFORDABLE 


Stirting  il  S279  with  windl  •  Transparent 

operation  •  No  software  required  •  PC. 

XT.  AT.  Mac.  PS2.  others 

Look  into  our  our  full  line 

ot  reliable,  competitively 

priced  readers,  keyboard  ^9B 

and  serial  wedges,  portable 

data  collectors,  multi-drop 

readers,  wands,  laser  scanners,  mag 

stupe  readers,  and  bar  code  printing 

software  •  OEM  and  reseller  discounts 

We  provide  solutions  to  systems'  Custom 

application  software  for  Data  Collections 

available  Call  for  details. 

INTERNATIONAL  — - 
TECHNOLOGIES  110 
&  SYSTEMS  CORP  ■  ^ 

655^K  North  Berry  Si .  Brea.  CA  92621 
17141  990-l8a0<  FAX  (7141  990-2S03 
13  Welwyn  CI ,  Richmond,  VA  23229 
(804)  741.€725 
CmCLE  762  ON  READER  SERVICE  CARD 


DM  you  knoiML.. 

PC  Magazine  Classified 
generated  a  whopping 
$200  million  in  annual 
sales  revenue  for  its 
advertisers,  resulting  in 
these  expenditures- 

•Over  $52  million  in 
applications  software 
•  Over  $52  million  in 
computer  systems 
•Over  $22  million  in 
supplies 


BAR  coomit- 


mm--'  i ^•^■.*^.V.i:*•■■|^^<5^/i' 


CODE  HE 


LABELING  SOFTWARE 


LABELS : 

.  b::-  text  «:f.i:iiii:i:*i  • 

.UPC.^'5'.2cl5.1?B  Cis.j;  '. 


For  Epson,  Oki,  IBM,  Dot  Matrix  and  HP  LaserJet  Printers. 

Any  Format.  Any  size.  Totally  flexible  design.  Many  formats  fumished. 

One  Screen  Label  Design,  WYSIWYG  or  text.  Context  sensitive  help. 

1 6  text  sizes  —  from  .1 "  to  3"  (reads  at  1 00'). 

13  Bar  codes:  2of5, 128,  UPC/EAN,  MIL-STD,  AIAG,  ZIP,  &  Code  39. 

Auto-incrementing.  Simple  operator  Interlace.  File  input. 

Reversals,  color,  soft  fonts.  Prints  PCX  files  for  logos,  symbols,  etc. 

Powerful,  Versatile,  Easy,  Fast!  (drives  LaserJet  at  8ppm). 

Scalable  fonts  any  size  to  13"  on  LaserJet  III. 

Label  shown  printed  with  LabelRIGHT  ™— $279 

(Other  DOS  bar  code  progiams  from  $129.  SCO/UNIX — $199). 


PORTABLE  READERS 

•  Battery  operated  reader  Wand  or  laser  input. 

•  Simple,  powerful,  64K  memory.  Built  in  real-time  clock. 

•  Bar  code  or  keyed  input.  Easy  raised  mbber  keyboard. 

•  Reads  Codabar,  MSI,  2of5,  UPC/EAN,  128,  Code  39. 

•  Easily  programmable  prompts.  Uploads  via  RS-232  or  keyboard. 

•  Doubles  as  non-portable  reader  (on-line  wedge  operation). 


5  PnceAnl  > 
.\  fifiaon"  1* 


Complete  with  stainless  steel  wand  —  $849 

BAR    CODE  READERS 

•  For  PC,  XT,  AT,  PS/2,  Mac  and  all  RS-232Termlnals 

•  Attaches  as  2nd  keyboard.  No  software  changes  needed. 
Reads  2of5,  Codabar,  UPC/EAN,  128,  MSI,  Code  39. 
1  or  2  input  scanners:  wand,  slot  badge,  magstripe,  or  laser. 
Top  rated  by  independent  review! 
Complete  with  steel  wand — $399. 

Direct  from  manufacturer 
30  day  $  back  guaranteel 
Company  P.O.'s  accepted 
ORTHINGTON  ^  V*''  warranty  on  wand  &  reader 


DATA  SOLUTIONS 
417  Ingalls  Street  •  Santa  Cruz,  CA  95060 


FAX  408-458-9964 
408-458-9938 


800-345-4220 


BAR  CODE  a  MAGNETIC  STRIPE  READERS 
For  PC/XT/AT,  PS/2,  and  RS-232  intartoc* 

*  Oiroct  kovtioard  nteflacA.  no  fOftM>ar«  change 

'  RmOs  UPC.  EAN.  CotJ*  39  n.  128.  I  25.  CodabW.  MSI 

*  Dmcr  hom  manufacluref.  30  day  (ncney  bach  guarantaa 

*  Raadar  with  steal  wmm)  -  tm 

Magnetic  Stripe  Scanner  -  SIM 

*  naaaiai  diaooint  available 
SCANTECH  12981  RanxxuBMI  Una  I 

kvwKlale.  CA  91 706^3797 


Tel  i8isiseo-2Bn 

Fai  ISIS)  963-4819 
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Calling  about  an  ad? 
Say  you  saw  it  in 

PC  Magazine 
Classmed 


Did  you  knowL. 


On  average  PC  Magazine  s  direct 
msrket  purchasers  have  spent - 
•830.000  on  hardware 

•  S5  400  on  software 

•  SP  100  on  accessories 

•  iin  average  ol  32  855 
per  order 


PC  Maga/inc  is  exclusively  read 
by  over  763,398*  business  buyers 
and  brand  specifiers,  including 
90  000  computer  resellers  and 
consultants 


83%  of  PC  t^/laga^ine  s 
subscribers  have  purchased 
or  authorized  the  purchase 
of  PC  products  from  direct 
marketers  in  the  last 
12  months 


Get  all  the  facts 

Call  your  Account  Representative 
for  more  information  or  to  place 
your  ad.  212-503-51 15  or 
800-825-4237 

Source  Beta  Research  Study  1988 
•BPA  Audit  June  1990 
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P£f  CLASSIFIED 


BOOKS/CATALOGUES/ 
PUBUCATIONS 


PCjr  Owners!! 


•  MemoT)  Stdecan  -  Eipand  no*  lo  1  2  MB' 

•  Second^  Third  DiUi  Driv<es  which  Snap-tin  Top 

•  V^'  720K  Disk  Drives  lor  PS  2  Compatibility 

•  Speed  Up  Boardi  Incrca^  Speed  lo  9  54  MHz 

•  20.  30. 40. 60  &  80MB  Hard  Di&k  Drive  Syslcms 

•  101-Key  Enhanced  PCjr  Keyboards 

•  Serial  ?of\  Conipalibihty  Boards 

•  Modiftcalions  for  Tandy  Compalibility 

•  PCjr  Compatible  Software  &  Game  Cannd^s 

•  PCjr  Sy^m  Umii  with  128K  or  256K 

•  Diagnostic  Service  Only  S25 

•  Rcplaccmcnl  fans  and  Repair  Serv  ice  


DATA  CONVERSION 


liMi  PC  Eflltrprttn  fH  H  mw       Is  wttr/ 

lutWM  snf  3M  PC|f  ^fttfMli  M  M  pNM. 

CHI  m  wrtU  Ik  (Mr  FME  nnr  MMyi 


(800)  922-PCjr     (201)  2«O-0O2S 

"TTif    Products  Gruup 
PO  Box  292  Bclmar.  NJ  07719 

Dftiii\ited  t,>  ihe  Supp.'n  <>t  ihr  K'!'  Stn.f  /UW 


ORCLE  764  ON  READER  SERVICE  CARD 


UNLOCK  THE  MYSTERIES  OF 
ALL  YOUR  PC  SOFTWARE  WITH 
THE  DESKTOP  REFERENCE 
BOOKS  YOU  NEED  FOR 
MAXIMUM  PRODUCTIVrTY. 


Hundreds  of  titles  available  trom 
all  matcx  publishers  at  discount. 


PUBUCATKM8  FOR  COMPinCnS.  MC. 
CMlar*w:  800-732-3837 
l>—i.Mil,  VBAor  COO 
10  an  -  8  pm  ES.T.  Mon-Sa. 

ORCLE  7S5  ON  READER  SERVICE  CARD 


DATA  CONVERSION 


■>>(  ANMSf, 
QUICK  TlHi*EOf!(D 

•Cltir-^:  Prcpiai-nir.l  A»L.ittj 

\i     APPLE  un;ee  ms;dcs 

Cr:        MICOM  SPREADSH--!' 
■HV5    SBI        IMX  DATABASES 
C-BCX    EXIOS    XENIX  MAILLISTS 
r.      VYEEC    CPM  JOSOOTHESS 
0;uii  S-.c>i|</Rflii<itl 
^j,    tt:t!  F  l-n  Firlf 

I-AUH  Casf^u,  UrrKB  \k 
IX!  Enil.i,  Su»;«  S<.Y«t,Ny  IIMI 


FREE  (212)779-0800  best 
lE^i  (800)833-2207  R"ES 


aRCLE  76«  ON  READER  SERVICE  CARD 


To  place  your  ad  in 
PC  MAGAZilE 
Classifjed 
Call  (212)  503-5115 
or(800)825-4AD8 


TOTAL  SERVICE  CONVERSIONS 

•  OUR  NAME  SAYS  II  ALL  • 

•  Qualily  Service  • 

•  Quick  Turnaraund  • 

•  Low  Prices  • 

•  1-800-5-CONVRT  (526-68781  • 

•  In  CA  1-213-669-8134  • 

•  Word  Pertecl  Training  Available  • 
TOTAL  SERVICE  CONVERSIONS.  INC 
1933  North  Monon  Sireel 

Los  Angeles,  CA  90027 


CHANGING  WORD  PROCESSORS? 

Media  Iransfer  to  or  Irom: 

IBM.  XEROX.  DEC.  WANG.  EXXON,  MACS. 

UNIER,  CPT.  CT.  MICOM.  NBI.  WRDPLX. 

WORDSTAR,  WORDPERFECT,  MS/WRO.  DW4, 

MULTIMATE,  SAMNA.  MASII.  DCA 

*....*.FREE  TEST  CONVERSION****** 

Conversion  Specialisis 

531  Mam  St .  Suite  835 

El  Sequndo.  CA  92045 

(213)  545-6551 

(800)  825-0540 


DATA  RECOVERY  SERVICES 


ONTRAlOK      DATA  RECOVERY 


The  Data  Recovery  Professionals 

Ontrack  Data  Recovery  specializes  in  recapturing  data  from  any 
microcomputer  hard  drive  or  floppy  diskette. 

95%  Success  Rate  Fast  Turn  Around 
Priority  service  available  Expertise  witti  Novell,  DOS, 
Macintosh,  OS/2,  Unix,  Xenix,  Bernoulli,  Sun  and  more! 

Find  out  wfiy  we  are  tfie  leaders  in  data  recovery  -  call  an  Ontrack 
Data  Recovery  representative  today  for  more  information. 


.1 -800-872-2599  «J 

onal   612-937-5161    FAX;  612  937  5750 


CIRCLE  7S7  ON  READER  SERVICE  CARD 


DISK  CONVERSION 


■•  ' 


Incompatible  Computers? 

We  transler  liles  between  incompatible  comput- 
ers, dedicated  word  p'ocessors.  and  magnetic 
up«  Thousands  ol  tormats  supported  lo  and 
Irom: 

•  Cartridge  lapet  |lncl.  TK-90) 

•  9-lnck  tape  (BOO  to  62S0  BPI) 
•3.S-,  5.25-.  riloppy  disks 

For  cost  eltectn/e.  quality  conversions,  call 

Disk  intercliange  Service  Co. 

2  Pnt  Wn  •  Wlinort.  MA  DIKC  •  |SOi|  »2-0060 
•  24  Awr  tumtroiiHd  nallait*  • 


anCLE  7U  ON  READER  SERVICE  CARD 


TAPE/DISK  ^ 
CONVERSIONS 


Conversion  services  to  or  from 
over  2000  computer  systems 

•  Magtapes  •  IVIini  Computers 

•  Micro  Computers  •  Typesetters 

•  Word  Processors 

CALL  THE  INDUSTRY  LEADERS 

PIVAR 

CX)MPUTtNG  SERVICES,  inc. 
800  -  CONVERT 

708-459-6010 
165  Arlington  Heigfits  Rd  #M 
Buffalo  Grove.  IL  60089 


DISKETTE  COPY 
.  SERVICES 


SOFTWARE 
DUPLICATION 


•  On^Stop  Shopping 

•  Diskettes  &  Tapes 

•  Document  Printing 

•  Custom  Printing 

•  Custom  Packaging 

•  Fulfillment 

•  Fast  Turnarouncj 


RO.  Box  710,  Freetiold,  NJ  07728 

800-222-0490 

In  NJ  908-462-7628 
FAX  908-462-5658 


CIRCLE  769  ON  READER  SERVICE  CARD 


DISKETTE  COPY 
SERVICES 


Diskette 
Duplicator 


2-tO  Copies  Per  Hour 
I  sing  Any  IBM  PC/ XT  AT 
or  Compatible. 


I  )('>kii  >p  .Autoloaders  als<  i 
;nailabl(.',  tiir  iinalli'iuk'il  iw- 
rorinfiiniiaiinn.  urioiirilcr. 
'  'II-41S  6S1  SS80. 

Datapath 


CIRCLE  770  ON  READER  SERVICE  CARD 


mm 


A  virus  on  vour  master  disk  could 
bt  lilt  III  lo  business.  At  vourrcqucsl, 

Formats  will  evamine  vour  disk 
lii  fcrc  duplication.  -Vbsolutclv  tree. 

I  .ilvlint;"  I'.it Lining" I 'rintinf;  Stviu-. 
I  li);hi".l  Qu.ililv  •Qiiuk  Turn,)riuini.l 
If  Hiiii  |ircftT  ifi-friius<'  itufiliftition,  ur  -i^'//  f(i;» 
hnmit  i/i(;i/u(irniil  itmt  lahftm^  i-tfui\»natt . 

FORMATS 

UNLIMITED  INC 

S-lhl 


I  .isl  1  .iriiilnud.iU 

(iii.1  MM-i:tiii 


•  liMUlIM^ 

1  w  i^i-i  :i" " 


CmCLE  771  ON  nCAOER  SERVICE  CARO 


Did  you  knovyi.. 

83%  of  PC  Magazine's  subscribers  fiave  purcfiased  or 
authorized  the  purchase  of  PC  products  from  direct 
marketers  in  the  last  12  months. 
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Copyrighted  material 


m  CLASSIFIED 


DISKETTE  COPY  SERVICES 


SUPPLIES 


0 

u 

*  T 

U 

□RPORATE  DISK  COMPANY 


CO  TECHNOI  OCIES.  INC  •  CO  MARKETING.  INC 


"THE  omr  flap  SWOP  FOR 
m..M         SOFTWARE  DEVELOPERS" 

^^Br7         STOP  going  to  S  diflerent  suppliers! 
P^^^^j  It  can  all  be  done  with  one  easy  phone  call. 

'You  have  to  make  but  one  phone  call  to  the  Corporate  Disk 
Corvpany  and  can  consider  the  job  done  ' 

In  Illinois  (708)  439-DISK 
Nationwide  1  (800)  634-DISK 

e  IIM  D>  CD  lunmt  n  CIRCLE  772  ON  READER  SERVICE  CARD 


Our  SarvKMS  lnc<ud«: 
Prnled  SImvm 
&  UMis 

Printed  Binders 
&  Slipcas«s 
Prinl»d 

Documentation 
Pages 
a^  Oiskene  Silk 

Saeening  Process 

Ouplicalion 
Equipment 

Low  Cost  Diskettes 


DnMupircalion 
IVERLOC^Dpy  protection 

Lat>el/(l«(vlkJ>rlr<tlng 
III  (ormati    •  Warehousing 

Full  packaging  services 
Fulfillment  •  Drop  shipping 
•  48-hour  delivery 
Consullallon  &  guidance 

^Star-BytCf  Inc. 

.  28aOBergeyRa  Hati  eia  PA  I9<«0 


QRCLE  773  ON  READER  SERVICE  CARD 


INSURANCE 


INSURES  YOUR 
'jm^  COMPUTERS 

Full  replacement  of  hardvrare,  media, 
purchased  soMware  As  low  as 
$49  yearly  Covers  lire.  Ihefl.  power 
surges,  other  accidents  Blanket 
coverage,  no  list  ol  equipment 
needed  Call  lor  information  or 
immediate  coverage 

^  1-800-848-3469 

"     Local  (614)  262-0559 

SAFEWARE  The  Insurance  Agency  Inc 
2929  M  H.gh  Stree:  PC  Bc<  022'' 
Columbus.  OH  .:3202 

CIRCLE  77S  ON  READER  SERVICE  CARD 


SUPPUES 


TONER 


CARTRIDGES  tisted  •  guaranteed  •  24-hr  turn. 

RECONDITIONED  HP,  Apple,  Canon.  QMS,  etc 


HP  DeskJet  Refills!  ''Z^'r'^^^"" 

Save  Money  •  Colors  tUf!^  IBM  401 9  Toner  Carts:  $80 

Water  -  Proof  Ink 


H5 


•  MICR  Toner  Available  • 
Allantj,  CA  Office  Also! 


NEW  TONER  CARTKIDGE  SPECIAL! 
Canon  Brand  Series  ll/MI  loners,  min.  $■^^95 

Ship,  extra.  CO  D.($!  751. 
Cied'l  Card  Stxc^jfrje 


of  four,  CCD..  VISA/MC/AMEX  only  ' 


New  Drum  for  Series  II  t  III, 
up  to  10  KetoiKL  -  asA.' 


1-800-239-4027 


ADVANTAGE 


LASEK  PRODUCTS 


1-»00-722-2804(GA)    i.!l<>  University  Blvd 

CIRCLE  774  ON  READER  SERVICE  CARD   Tusdluos.).  AL  35401 


Ol*(  kits.  huur.  \ 
>upplit-N  lor  III*.  NI-.<  . 

Imhihu.  DalapriKluils 

&  mun>  iniiri-. 
•  Frunihiscs  VvuiluhU- 


Ur  uill  rt-tiuild  \iiiir 
r^irlrUlui-  i»r  imi'  Irniii 
our  stuck. 


7fcl5  Uii\hinL'l<tfi  \M,  s. 
l-^ina.  Minnrxila  554.^5 


$41.50 
800-777-8444 


QRCLE  775  ON  READER  SERVICE  CAM) 


Calling  about  an  ad?  Say  you  saw  it  in 

PC  Magazine  Classified 


REMANUFACTURING 

•  20=-  Mor"  lonrT         •  L),ir>.?i  Print         •  1 00  =  Guaranteed 

•  Replacement  dru'ns  'luA  .ivdilable  •  We  Buy  Empties 

Laser  Research.  Inc. 

f^^^T^r   1  800-462-7 143 


anCLE  777  ON  READER  SERVICE  CARD 


Did  you  idioviL.. 

On  average,  PC 
Magazine's  direct 
market  purchasers 
have  spent- 
•$30,000  on  hardware 
•$5,400  on  software 

•  $2, 1 00  on  accessories 

•  an  average  of  $2,855 
per  order 


PC  Magazine  is 
exclusively  read  by 
over  786,000+  business 
buyers  and  brand 
specifiers,  including 
90,000  computer 
resellers  and 
consultants. 


83%  of  PC  Magazine's 
subscribers  have 
purchased  or  authorized 
the  purchase  of  PC 
products  from  direct 
marketers  in  the  last  12 
months. 


Get  all  the  facts. 
Call  your  Account 
Representative  for  more 
information  or  to  place 
your  ad,  212-503-5115 
or  800-825-4237. 


Source:  Beta  Research  Study.  1988 
•BRA  Audit  December.  1990 


P.C.  Copier  & 
Laser  Printer  Owners 


TONER 
SERVICE 
COMPANY 


UPS  To: 
6827  S  Broadway 
St.  Louis,  MO 
63111 


New  Of  urns  Avatlat>le  Call 
Ricoh  Engine  loner  S4995/Case 
Desltjel  Reims  -  S1R99/Twin  Pock 
(314)  352-M67 

800-88-TONER 


QUANTiry  DISCOUNTS  AVAILABLE 


CIRCLE  778  ON  READER  SERVICE  CARD 


«M  COMPUTER  ^ 

IMAGES  ^ 


Super  VGA 

Al^o  VOA/ECA/HOT^'IM  and  AnimalKm 

1024  X  768  X  256 

PlHHopr:ipllK  Qualit>  Real  Color  ImagCN 
ASTRONOMY  •  NATllRK  •  SC  HJNIC 
mu.  COLOR  VlUfcO  MOVIKS 
HUOK  ADULT  SKCnON  •  HEAVKNLY  BOD11-.S 

Sink  >(iu  \.*n  t\\KtKri>.e  >ihii  Ltxnpuici  \  mtw 
mum  yrjphK  >  jNIik  ' 

(iU  im^iFcs  t.<f  IHM  MAC  II  Amifai- AutwikI 
m.>vl  ixfw  lll»np^Jlct^  in  \tmi  fjv.irilf  ('ill  rc«>Ju 
li.wi^  KiAtiiVtiA  'MOiK'*:^t.<SVGA 
|li:4»'W«»;V.  jnd  jll  rc^ilulwrn  hfiwern 


TWO  WAYS  TO  BUY  OUR  IMAGES 


i2  bur  B8\.  5a.M?M/M  •  >  .>u  II  tu^t  lull 
ufilimiinl  ■Kt,r>>  h<  1 4411  mcf^Kto  inuf  anl 
pn^t^N  in  inu  24  htur  t:  linr  BBS  {)nl>  SllVhr  . 

ujihMJiny  rrMUirn),  t*>  iimr  litniti  \<>  >.Iim^  Ii> 
I.ii4  .tri<unJ  <*jll  li<r  WrfKI  Kiud  numhcrt 

Mu^  hr  2\  lor  jJuli  mt^  Bu>  iimr  imlinc  ^iiti 
kittlti  ^jTilim  ihr  ^At•rlO^  Idift-*  OiliK  CmphK^ 

(  ATAUHi  MAIL  OKMIK.  S«JI-*97.77tO 
Srfvc  long  JiMjikc  phiMK  t.hjt;rs  Order  «n>ihin; 
IiiwikI  iifilinr  ihrnujeh  out  M.til  Onlcr  Cauhif 
WiKkl-Midc  shiptnem  Cinliteard,  i,'a«h.  ihnl 
Sjiik  iU>  shiptr>cni  I  S  M41I.  I  PS.  m)hX. 


Event  Horizons 

311  B  Av« 

Lak«  Oswego  Ofl  97034 

Intormanon  503  ^7  7700 


.  7.1... 
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PIBUSINESSCARD 


PCMagaane't  BusuteasCard  section  is  a  forum  for 
innovative,  hard-to-find  and  low-cost  PC  products 
and  serx'ices.  Ads  are  listed  by  product  category 
and  include  Reader  Service  numbers  to  allow  fast, 
easy  response. 
RATES: 

1  iMue-$600, 3  iRfiue»-$550, 6  issueti-SSIO, 
12  iiMiue»-$480,  17  i88ue8-l460,  22  U8ue»-$4S0. 
Multipln-ad  per  i§8ue  rates  alfio  available. 
Prepayment  must  aceompany  each  insertion. 
VISA/MC  welcomed. 


AD  FORMA'K 

PC  Magazine  will  design  and  typenel  each 
RuxinetigCanl  ad.  Adverti»erH  sliuuki  furninh  type- 
written copy.  Ads  include:  1)  Headline  (one  line, 
initial  capieSO  characters  maximum,  all  caps-25 
characters  maximum),  2)  Descriptive  copy  (5  lines, 
225  characters  maximum),  3)  Company  name 
(same  speeiiieations  as  headline),  and  4)  Address 
and  telephone  number  (two  hues,  40  characters 
per  line).  Sorry,  no  logos,  artwork  or  camera- 
ready  ads. 


DEADUNESs 

PC  Magazine  is  published  22  times  a  year, 
(bimonthly  except  for  July  and  August).  The 
RusinessCanI  closing  is  approximately  two 
months  prior  to  issue  date. 
Please  send  copy  and  payment  to:  PC  Magazine 
BusinessCard,  One  Park  Avenue,  3rd  Floor, 
New  York,  NY  10016,  ATT'N:  Vickie  Pinsky. 
For  more  information,  call  Vickie  Pinsky  at 
800-825^237  or  212-i>03-5120, 
FAX:  212-503-i>860. 


HARDWARE/CD-ROM 


CD-ROM  SALES  &  MANUFACTURING 

CDROM'WORM'MagnetoOptical 

IBM  &  MAC  COROM  Discs 

Custom  Hardware  Manufactunrig 

International  Worldwide  Sales'Dealer  Programs 

Complete  IBM  &  Mac  Products  Catalog  Available 

CD  ROM,  INC. 

1667  Cole  Blvd'Ste.  400»GoWen,  CO  80401 
Tel:  303-231  9373«Fax:  303231  9581 

CIHCLE  1  ON  READER  SERVICE  CAFIO 


COMMUNICATIONS 


KEYBOARD,  VIDEO,  MOUSE 

EXTENSION  with  EXTENDER 

SPLiniNG  with  COMPANION 

SWITCHING  with  COMMANDER 

Boosts  SIGNALS  UP  to  60O  FT.  Control  Up  to 

96PC  S  with  one  KEYBOARD  and  MONITOR. 

CYBEX  CORPORATION 

2800H  Bob  Wallace  Ave  Hunisville.  AL  35805 
PHONE  205534  0011  FAX  205  534  0010 

CIRCLE  2  ON  READER  SERVICE  CARD 


SOFTWARE/ACCOUNTING 


SaleWARE"' 

Point  of  SalfrBatch  Processing.  Accounts  Receiv- 
able. Inventory  Management  System  for  Retail 
Furniture  Stores.  Cash/X  Days-Same-as-Cash/ 
Installment/Layaway/Revolving  Charge/Special 
Order  contracts.  Single  of  Multi  User  Systems. 

SUPERIOR  COMPUTER  CORP. 

329  S.  Houston  Lake  Road.  Suite  200 
Warner  Robins.  GA  31088  (912)  953  5554 


CIRCLE  6  ON  READER  SERVICE  CARD 


PARADOX(tin)  ACCOUNTING 

These  options  in  a  customizable  system,  no  mod- 
ules. Checking.  Invoice/AR,  Purchase/AP. 
Inventory,  G/L  full  depts-writer.  EE/Sales. 
Quattro/123  interface.  Source  avail.  Demo  $35, 
Single-user  $150/275,  Network  $295/495. 

MIKE  OLMSTED,  CPA 

PO  Box  19968.  So.  Lake  Tahoe,  CA  95706 
1916)544-6778 


CIHCLE  7  ON  READER  SERVICE  CARD 


COMPUTER  LANGUAGES 


FORTRAN  LANGUAGE  SYSTEMS 

Editor  s  Choice  &  Tech  Excellence  Winner 
Developing  on  a  PC  or  porting  code  from  a  main- 
frame, we  have  the  compilers. 
Starting  at  $99.  Call  800-54a4778 

LAHEY  COMPUTER  SYSTEMS 

BOX  6091  Incline  Village,  NV  89450 
Tel:  702  831  2500  Fax:  702-831^123 

CIRCtf  11  ON  READER  SERVICE  CARD 


We  Make  It  So  Easy- 
Leave  your  business  card  with  us  and  viieTI  do  the 
rest.  PC  Magazine  will  create  your  BusinessCard 
for  you.  It's  so  easy — and  so  very  effective. 


BusinessCard 

Call  1  800825-4237  today. 


DISK  DRIVES 


IBM  PS/2  HARD  DRIVES 

30MB  MOD  30.  3&286  $350 
30MB  MOD  50Z,  55SX  450 
60MB  MOD  50Z,  55SX,70  695 
120MB  MOD  50Z.  55SX.70  795 
New  genuine  Big  Blue  Product  with  1  yr.  Warranty. 

COMPUTER  TECHNIQUES 

Merntt  Island,  a  32953^3484 
Phone  (407)453-8783 


CIRCLE  3  ON  READER  SERVICE  CARD 


EXPANSION  UNITS 


AWARD  BIOS  ROMS 

Upgrade  your  IBM  XT,  AT,  or  XT/286/386 
Compatible.  Add  support  for  3.5"  1.44Mb 
Floppies,  101/102  Keytward  Fll  &  F12  keys. 
ESDI  and  IDE  Hard  Drives. -Authonzed  Award 
Distributor. 

KOMPUTERWERK 

851  Parkview  Blvd.  Pittsburgh.  PA  15215 
800  423^3400  •  (412)  782-0384 

CIRCt^  4  ON  READER  SERVICE  CARD 


RENTALS 


PC  COMPUTER  RENTAL 

The  »1  national  discount  computer  rental  compa- 
ny in  the  U.S.  Offices  in  all  major  cities. 
Featuring  IBM,  Apple  and  Compaq — plus  a  com 
plele  host  of  peripherals.  Call  us  for  a  solution  to 
your  short  term  computing  needs. 

PC  COMPUTER  RENTAL  CORP. 

National  Sales  Division 
l-80a765-4727 
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BACK-UP  SYSTEMS 


New  Approach  to  Backups 

Analyze,  select  and  sort  disk  contents  tyy  file 
name,  date,  size  and  directory.  Then  do  intelligent 
selective  file  backup,  cleanup  or  transfer.  Use 
standard  DOS  formats  and  media.  Software 
$25.00  check/MO. 

EAG  Systems 

P.O.  Box  1345.  Alameda,  CA  94501 
(415)  865-0190 

CIRCLE  8  ON  READER  SERVICE  CARD 


BUSINESS 


MULTI-USER  ACCOUNTING 

Accounts  Receivable'Order  Entry»Point  of  Sale 

•  Inventory  Control'Purchase  Ofder«Bill  of  Mate- 
rials'Accounts  Payable  •Payroll  •(general  Ledger 

•  Client  Write  Up^SinglfrUser/MuIti  User/  Network 
Versions'Dealers  Welcome^Demo  Available 

Account  Pro  Inc. 

P.O.  Box  B.  Old  Bethpage.  New  York  11804 
(800)/SEE  A^JRO 
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BUSINESS  TIME  MANAGEMENT 


Staff  Scheduling  SImpllfledl 

WHO  WORKS  WHEN(B  automates  the  tedious  task 
of  employee  scheduling.  Features:  24-hr  schedul 
ing.  multiple  shifts/stations,  rotations,  skill  lev- 
els, employee  preferences;  Job  Code/Station/ 
Team  parameters.  Pnnts  11  reports.  $895. 

Newport  Systems 

PO.  Box  3705  Bellevue,  WA  98009  3705 
(800)782-1233  •  Fax:206-4554895 
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DATA  BASE 


dB  RACE 

Make  your  database  run  faster!  db  RACE  is  a 
super  fast  database  engine  that  works  with  your 
current  xBASE  system  and  Clipper  to  increase  the 
speed  up  to  100  to  1.  $89  *  $10  s/h  -  Limited 
time  offer.  (List  $395.00) 

Loadstone,  Inc. 

912  Applewood  Dr.,  Friendswood,  TX  77546 
(713)  996-7460 
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dBASE  file  access  from  C/C*+ 

Build  a  multi  user,  85k,  dBASE  compatible  appli 
cation  using  pulldown  menus,  popup  windows, 
and  data  entry.  Then  port  your  application  to 
UNIX,  Microsoft  Windows  or  OS/2  without  chang- 
ing any  code.  $295  with  source.  FREE  DEMO. 

SequKer  Software  Inc. 

Box  5659,  Stn.  L,  Edmonton,  Ab.  Can.  T6E5V1 
Call  (403)  4480313  Fax  (403)  44a0315 
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EDUCATION 


DERIVE®  A  Mathematical  Assistant 

Combines  power  of  computer  algebra  with  2  &  3D 
plotting  &  menu-driven  interface.  Does  symbolic  & 
numeric  equations,  calculus,  trig,  vector  &  matrix 
algebra,  &  more.  Required:  PC  compatible  conv 
outer.  1  floppy  diskette  drive  &  512K.  Only  $250. 

Soft  Warehouse,  Inc. 

3615  Harding  Avenue,  Suite  505 
Honolulu,  HI  96816  (808)734-5801 
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liSIBUSINESSCARD 


ENGINEERING 


A/E  Project  Mgmt./Accounttne 

AEMAS  Plus  IS  an  integrated  project  management, 
job  billing  and  payroll  accounting  system  designed 
specifically  for  architectural/engineenng  firms. 
Monitor  project  costs  and  protect  your  profitability. 
Runs  on  DOS.  Novell.  UNIX. 

DATA-BASICS,  INC. 

1100  Cedar  Road  •  Cleveland.  OH  44106 
(216)  721  3400 
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ENTERTAINMENT/GAMES 


Go,  NEMESIS,  Gol 

Go-  a  Zen  game.  So  appealing,  it  has  endured 
4.000  years.  So  useful,  governments  study  it. 
NEMESIS  Go  Junior  entices  novices  of  any  age. 
NEMESIS  Go  Master  Deluxe  satiates  the  addicted. 
Chaos  Manor  Users  Choice  Award  (Byte  19901 

TOYOGO,  Inc.  (800)869-6469 

PO  Box  25460-M.  Honolulu.  HI  96825-0460 
(808)396-5526  fax;(808)39fr4126 


FLOW  CHART 


Windows  flowcharter  $129 

RFFlow  2.0  is  a  professional  drawing  tool  for 
flowcharts  and  org  charts.  Requires  Microsoft 
Windows  3.0.  100  shapes  auto  adjust  in  size. 
Diagonal  lines  and  curves.  Auto  line  routing  and 
re-routing.  Call  for  free  trial  disk. 

RFF  Electronics 

1053  Banyan  Court.  Loveland.  CO  80538 
Phone:  303663-5767  Fax:  303669-4889 
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GENERAL 


FREE  COMPUTER  CATALOG 

Save  on  over  4000  hardware,  software,  acces 
series  &  earn  free  gifts  w/  our  freq.  buyer  prog. 
We  offer  lowest  price  &  money  back  guarantees, 
free  grnd  &  same  day  shipping,  no  surcharge  for 
VISA/MC  &  no  charges  until  shipment. 

THE  COMPUTER  MILL 

l-800-80a5592      FAX  415^23-7403 
AD  #  A06P1 


INVENTORY 


INVENTORY  MANAGEMENT 

Stock  Master  4.0.  com.  grade  system,  has  Stock 
Status  Rptg.  PO  Write  &  Track.  Trend  Analysis.  QC 
Rptg.  Trans  Hist  Detail  Analysis.  Multi  Loc  support. 
BOM.  MatI  Req  Planning.  Serial/Lot  No  Track. 
Quote/Ord/lnv  Prep. 

Applied  Micro  Business  Systems.lnc. 

177F  Riverside  Ave.  Newport  Beach.  CA  92663 
7147590582 
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MAILING  PROGRAMS 


FREE  ZIP  Code  CatalogI 

ZIP■^4;  Carrier  Routes:  ZIP  Lookup:  Locate  near- 
est dealer:  Select  ZIPs  within  a  radius:  Clean  up 
mailing  lists;  ZIP  Code  and  Phone  Location 
Databases:  &  More.  Save  postage,  reduce  costs! 
CALL  or  wnte  for  f^EE  ZIP  Code  Catalog. 

MEUSSA  Data  Company 

32118-8A  Paseo  Adelanto 
San  Juan  Capistrano.  CA  92675  (800)443-8834 
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GRAPHICS 


ADULT  VGA  SOFTWARE 

Stop  Paying  High  Prices  for  Adult  Software! 
We  offer  the  Best  in  Adult  VGA  Software  at 
Lowest  Prices.  Visa  &  MasterCard  Accepted. 
Movies.  Games.  Pictures;  200+  Disks  in  Stock! 
(You  must  be  18  or  older  to  order.) 

CLEARLIGHT  SOFTWARE 

PO.  Box  1411.  Milwaukee.  Wl  53201 
(414)  962-2616 


Presentation  System 

Animation,  graphics,  sound,  variable  tracking, 
multiple  branching,  and  more.  Display  Animator 
files.  GIF.  PCX.  MAC.  ColorRIX.  Create  stand-alone 
EXE's.  No  royalties.  No  programming  experience 
required.  For  IBM/Compatibles. 

RIdgewood  Software 

PO.  Box  409.  Glenview.  IL  60025 
(8001  2434724 


Mall  Order  Business  Made  Easy! 

"Mail  Order  Master'  contains  all  the  routines 
to  run  your  Home  Business.  Features  include 
Invoicing.  Super  Database.  Inventory  Control. 
UPS  Manifest.  Sales  Reports.  Bulk  Mail  Sort 
+  lots  more.  IBM  Compatible.  $399  Demo  $15 

THE  MARSHAU  WEINER  CORP 

1700  Catalina  Ave..  Seal  Beach.  CA  90740 
(800)874  4656  USA  &  Canada 
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MEDICAL 


SPORTS  HANDICAPPING  SOFTWARE 

Thoroughbred  shareware  prog  $8.  Commercial 
horse  racing  &  greyhound  handicapping:  $32.95. 
$52.95.  $67,95.  $77.95.  Up  to  17  entries: 
class,  speed,  times,  odds,  track,  post,  stretch, 
finish.  Pro  Football.$42.95.  MC/VISA.  Free  info. 

SOFTWARE  EXCHANGE 

P.O.  Box  250002«;.  W.  Bloomfield.  Ml  48325 
(313)626  7208  Orders  1  800  527  9467 
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FINANCIAL 


PEN  PLOTTER  EMULATOR 

FPLOT  turns  your  printer  into  an  HP  pen  plotter. 
Fast  hi-res.  no  jagged  lines.  Vary  line  width,  color. 
Screen  preview  -  zoom.  pan.  Works  with  CAD. 
graphics  programs.  Supports  most  pnnters.  NEW 
v3.  $119-i^$3  S&H.  VISA/MC/Chk/MO 

FPLOT  Corporation 

24-16  Steinway  St..  Suite  605 
Astoria.  NY  11103  •  71&545  3505 


CIRCLE  25  ON  READER  SERVICE  CARD 


Advanced  Practice  Management 

Complete  medical  &  dental  systems.  Open-item 
accounting:  patient  &  insurance  billing;  day 
sheets,  ledgers,  aging  practice  analysis,  custom 
reports  &  more.  Also  has  a  pop-up  appointment 
scheduler.  $195  -  single-user     $495  -  multi-user 

Lytec  Systems,  Inc. 

6975  Union  Park  Center.  Suite  270 
Salt  Lake  City.  UT  84047    1  80a73S1991 
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TAKE  CONTROL  OF  YOUR  HNANCESI 

w/Maiden  Account  Manager  II  home/office  check- 
t)00k  accounting  SW.  Featuring:  running  balances, 
versatile  reports  w/editor.  password  security,  on 
line  help,  calculator,  graphs  &  more!  EZ  to  learn  & 
use!  Only  $49.95+S&H.  30day.  MBG  Order  Today! 

MAIDEN  FINANCIAL  SOFTWARE 

P.O.  Box  5058 
Laurel.  MD  2072&3058  (301)  77fr5828 
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MULTIPLY— 

Your  sales  by  handing  your  busir>ess  card  to  over 
786.0(X)-f  buyers  at  one  tinrw  in  the  place  where 
they  seek  to  buy — tell  them  atjout  your  product  in 
PC  Magazine  Marketplace  BusinessCard. 

BuslnessCard 

Call  1 800^8254237  today. 


Print  3x5  Graphic  Rotary  Cards 

LASERGRIP  prints  your  graphics  on  LaserDex™.  or 
catalogs  your  images  15  pp,  3pp.  or  1pp.  View. 
Browse.  Scale.  Slide  Show  and  Capture  Images  to 
PCX.  Powerful  image  management.  Get  the  picture 
. . .  FAST!  Only  $89.95. 

MARKET  STREET  SOFTWARE 

611  Market  St..  Kirkland.  WA  980335453 
(206)889  2400  Fax  (206)827  1679 
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HEALTH 


NUTRITION  SOFTWARE  —  $3 

We  have  sold  more  than  400.000  copies!  No 
catch  —  complete  programs,  no  additk>nal  obliga- 
tions, not  shareware  or  public  domain.  Perform 
food  analysis,  menu  planning,  weight  loss  analy- 
sis, etc.  Satisfaction  Guaranteed. 

Ohio  Distinctive  Software,  Inc. 

4588  Kenny  Rd..  Columbus.  OH  43220 


PRACTICE  BILLING 

MD  VersaForm.  flexible,  ledger  based  design, 
billing  package.  Programmable;  customizable 
reports,  files,  and  screens;  includes  database 
mgmt  system  and  full  source.  LAN  support. 
$995-  single  user.  Free  literature  and  demo. 

Applied  Software  Technology 

591  W.  Hamilton  Ave..  Ste.  201.  Dept.  99 
Campbell.  CA  95008    (800)67&1111  Ext.99 
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Shalte  Hands 

With  over  786.00O-I-  of  the  most  qualified  PC  buy- 
ers in  the  market — right  here — in  PC  Magazine 
Marketplace  BusinessCard. 


BuslnessCard 

Call  1  800  8254237  today. 
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MUSIC 


Make  Music  with  your  Computer! 

Rnd  out  how  you  can  record  and  play  music, 
compose,  notate.  and  learn  to  play  your  favorite 
songs  on  your  personal  computer.  It  s  easy 
and  fun.  Call  or  write  for  free  catalog  of  MIDI  prod- 
ucts: 

Passport  Designs 

Dept.  W,  625  Miramontes, 
Half  Moon  Bay.  CA  94109  415-7260280 


OPT-TECH  SORT/MERGE 

High  Performance  Sort/Merge/Select  utility  Run 
as  a  standalone  utility  or  call  as  a  subroutine. 
Supports  most  languages  and  filetypes.  Unlimited 
file  size,  multiple  keys  and  much  more!  MS-DOS 
$149.  OS/2.  Unix  $249. 

Opt-Tech  Data  Processing 

P.O.  Box  678  •  Zephryr  Cove.  NV  89448 
(702)  588-3737 
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Scientific  Software  &  Systems 

Featuring  Jandel  Scientiflc's  SigmaPlol. 
SigmaScan,  PC3D.  TableCurve  &  PeakFit. 
Also.  MS-DOS  video  measurement  systems 
for  science  &  industry  at  mall-order  prices. 

Northcoast  Scientific  Computing 

21  Ward  St.  »7.  Larkspur.  CA  94939 
(800)2280318  or  (415)927.4948(CA) 


I* 
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STATISTICS 


Recorded  Music  Management  Sys. 

For  the  serious  music  collector.  Catalog. 
Organize.  Track  Music  4  Video  Collection.  Print 
labels,  reports.  Unlimited  capacity,  lookup  on 
100  s  of  fields  of  info  $59.95.  C/Crds. 

MUSiCWARE 

5934  Royal  Ln  Ste  1114.  Dallas.  TX  75230 
(214)  692-6552  (214)  369-3840  FAX 


CIRCLE  35  ON  READER  SERVICE  CARD 


BASIC  PROGRAMMERS 

Call  us  for  an  excellent  assortment  of  add-on 
products  for  QB  and  BASIC  PDS.  We  specialize  in 
assembler  routines  that  make  your  programs 
faster  &  smaller,  as  well  as  a  wide  assortment  of 
productivity  tools  that  save  you  time,  t^o  royalties. 

MicroHelp,  Inc. 

4636  Huntridge  Drive  Roswell,  GA  30075 
(800)  922  3383  (404)594  1185 


Statistical  Advisor  Speatts  Englisiil 

Statistical  Navigator  Professional'"  lets  you  de- 
scribe your  research  goal  in  plain  english.  guides 
you  to  the  appropriate  statistical  analysis.  Natural 
language  interface,  detailed  report,  extensive 
hypertext  help.  &  pull-down  menus.  $150-fS/h. 

Tlie  Idea  Worl<s,  Inc. 

607  Jackson  St.,  Columbia.  MO  65203 
800^537^1866/314  875^5827/Fax314-875-5812 
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REAL  ESTATE 


MIDI  INTERFACE  CARDS 

Run  100*  music  programs.  Record  and  play  back 
with  MIDI  instruments  for  composition,  sequenc- 
ing, transcription,  music  priming,  live  perfor- 
mance, music  instruction,  and  multi-media  use. 
From  $119,  Visa/MC  accepted. 

Music  Quest,  inc. 

Box  260963.  Piano.  TX  750260963 
1-80O87&1376  Fax:  214-881  7408 


PROPERTY  MANAGEMENT 

Since  1978  over  7.500  users  of  our  software 
have  found  it  compretiensive.  flexible  &  easy  to 
use.  We  offer  systems  to  manage:  Commercial/ 
Residential/CoiHJominium/Homeowners/Assoc./ 
Mini- Storage  Facilities.  For  info.  &  pnces  call: 

REALTY  AUTOMATION 

11365  East  Shore  Drive.  Hayden  Lake,  ID  83835 
(208)  772-3259 
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DNCSS  5.x  Series  -  $125 

-Best  value  &  easiest  to  learn/use"  PC-Week. 
Menus/Spreadsheet.  Means,  etc.  Regression,  t- 
tests.  ANOVA.  Factor,  cluster  &  discriminant. 
Cross  tabs.  Nonparametrics.  Histograms.  Plots. 
Reads  ASCII/Lotus.  Many  extra  modules. 

NCSS 

865  East  400  North  Kaysville,  UT  84037 
Phone:  801-546  0445  FAX:  801-546-3907 
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PREVENTIVE  MAINTENANCE 


FLEET/EQUIP  MAINTENANCE 

A  preventative  maintenance  &  report  system  for 
vehicles/equip  that  need  periodic  service.  Some 
features:  Scheduled  service  reports.  Service  histo- 
ry. Full  operating  cost  reports.  User  defined  codes. 
Cost  per  mile/hour  reports. 

Ram  Systems,  Inc. 

224  Causeway  Blvd..  La  Crosse.  Wl  54603 
(6081  782-8130      FAX:  (608)784  5115 
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PROGRAMMERS  TOOLS 


FORTRAN  PROGRAMMERS 

Libraries  of  Fortran  callable  subroutines  for: 
•Pop4Jp  Windows  •  Menu  Bars 
•Full  Screen  Data  Entry  "EGA/VtiA  support 
Very  flexible,  powerful  &  easy  to  use.  Demo  avail- 
able 

Applied  Software  Teciinologles 

9401  S.  Crestmore  Way.  Highlands  Ranch 
Colorado  80126  •  (303)6921118 
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Property  Management 

Software  for  managing  residential,  commercial, 
condos.  etc.  Basic  version  for  owner/manager- 
$495.  Deluxe  for  professional  managers-  $1,195, 
Network  $2,395.  Includes  check  writing,  recurring 
expenses,  G/L.  management  reporting. 

YARDI  SYSTEMS,  INC. 

819  Reddick  Street.  Santa  Barbara.  CA  93103 
(805)  966  3666 
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SCIENTIFIC 


REAL  -TIME  GRAPHICS  TOOLS 

Software  tools  for  Turbo  C.  Microsoft  C  and  Turtjo 
Pascal.  Routines  include  Fast  Scrolling  Graphs. 
Process  Control  Bargraphs.  Meters,  Gauges,  PID 
Control,  FFT's.  T/C  Lir>earization  and  Curvefitting. 
and  Mouse  Support.  $200+shipping. 

QUINN-CURTIS 

21  Highland  Circle.  Needham.  MA  02194 
2:  (617)449«155  Fax:  (617)  449^109 
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UTILITIES 


Breal(640KI  VRAM  ($49) 

creates  32M  menx)ry  t>y  turning  disk  space  or 
extended  memory  into  exparxjed!  VRAM/plus  (8 
utilities/$99):  HRAM  creates  944K  DOS  memory, 
min-mem  frees  memory  used  by  TSRs,  Diskpack 
backs  up  lOM  to  2  disks,  more.  Call!  30<Sa/  grt. 

Biologic 

7950  Blue  Gray  Ci  Manassas.  VA  22110  USA 
703-36a2949  (703-361-8251  fax) 
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WINDOWS 


1 WINHELP  2WAPE 

1  Provides  fast  and  easy  to  use  on-line  help  sys- 
tem for  programmers  developing  MS  Wir)dow 
applications  2  Provides  services  like  administra- 
tive, editing,  code  generation,  help  and  ability  to 
design  the  user  interface  of  the  application 

Intersoft,  Inc. 

5285  S.W.  Meadows  Road,  Suite  389 
Lake  Oswego.  OR  97035  (503)  639-3555 
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BASIC  PROGRAMMING  TOOLS 

Crescent  Software  offers  many  tools  for 
QuickBASIC  and  PDS.  all  with  tutorials  and  full 
source.  Assembly  routines,  graphics,  screen 
design  w/data  entry.  BASIC  TSR  s.  and  much 
more.  No  royalties.  Call  or  wnte  for  our  catalog. 

Crescent  Software 

32  Seventy  Acres.  W.  Redding.  CT  06896 
Orders:  800-35-BASIC.  Tech:  203-438-5300 


Scientific  SW-FREE  CATALOG 

A  great  selection  of  scientific  software  products 
for  plotting,  non-linear  curve  fitting,  chemical  equi- 
libnum  calculations,  simulation,  statistics,  sym- 
bolic algebra,  and  more. 

MIcroMath  Scientific  Software 

Box  21550  Salt  Lake  City.  UT  84121  0550 
1-800-942-6284  FAX  (801)9430299 
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Personal  Measure 

Finds  performance  bottlenecks  in  PCs.  "can 
enhance  anyones  diagnostics  artillery".  W.  Rosch. 
8/89  PC  Mag.  NOW  measure  and  tune  Windows 
3.0!  Most  major  LANs.  Shows  you  how  your  apps 
spend  time,  $125■^s&h  (5.25"  or  3.5-|  MC/VISA. 

Spirit  of  Performance,  Inc. 

73  Westcott  Road.  Harvard.  MA  01451 
tel:  50*456-3889.  telex  6503571400 
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MISCELLANEOUS/ACCESSORIES 


YOU  DESERVE  A  WRISTWREST^ 

Experience  the  ultimate  in  ergonomic  comfort. 
The  WnstWrest™  iS  a  luxurious  pad  that's 
adjustable  for  height  and  angle,  portable,  and 
durable.  The  NEW  Wrist  Station™  keyboard  draw- 
er features  patented  WristWrest™  comfort. 

WRISTWREST™ 

P.O.  Box  8082  Wichita.  KS  67208 
CALL:  (3161  681-2385  FAX:  (3161  681-0814 
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BAR  CODING 


ENV  PRO  $49.95 

Bar  Coded  Mail  gets  delivered  faster,  costs  less. 
Everything  you  need  to  bar  code  envelopes  and 
labelS'Certified  by  U.S.  Post  Office-Works  w/any 
WP  or  DB'for  HP  LaserJet  or  EPSON  Dot  Matrix. 
Orders  302  239^5113/Dealers  80OSELL  LOW 

Pike  Cre«k  Computer  Company 

2  Galaxy  Dr.  PO  Box  9619 
Newark.  DE  19714  9619 
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DATA  CONVERSION 


Move  HP  Data  *  Programs  to  PC's 

Translate  Hewlett  Packard  Basic  programs  to  run 
in  Microsoft  C  on  your  PC.  Read  Hewlett  Packard 
ASCII.  Binary  data  files  on  IBM  PC  and  compati 
bles.  Call  for  demo,  data  sheet,  catalog 

Oswego  Software 

PO.  Box  310  Oswego  IL  60543 
70&554  3567      FAX  708554  3573 
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DISKETTE  COPY  SERVICES 


DUPLICATE  DISKS  FASTI 

DiskDupe  copies  2  to  6  times  faster  than  DOS! 
Reads  master  once,  makes  unlimited  copies. 
Stores  images  on  hard  disk.  Pull-down  menus. 
Automatically  formats.  5'.  3'.  high-density.  Only 
$79.  Money  Back  Guarantee! 

MICRO  SYSTEM  DESIGNS,  INC 

4962  El  Camino.  Suite  204.  Los  Altos.  CA  94022 
(4151  964-2844  Fax:  (4151  964-4529 


SUPPLIES 


COMPUTER  BATTERIES 

Nickel  Cadmium.  Lithium,  Lead  Acid  &  Alkaline 
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COMING  UP 


■  25-MHz  486  PCs 

The  outlcHik  tor  25-MHz  486  PCs 
keeps  getting  better:  Now  it's  easier 
to  find  one  of  these  systems  for  less 
than  S5,()0().  At  an  average  increase 
of  1 0  to  1 5  percent  over  386/3  3  s  and 
about  a  25  percent  premium,  the  extra 
power  is  just  about  worth  the  price. 
In  the  second  of  a  two-part  series.  PC 
Magazine  Labs  tests  33  new  EISA, 
ISA,  and  MCA  486/25s. 

IP 

■  ILLUSTRATION 
SOFTWARE 

Our  graphics  experts  take  another 
look  at  four  mainstays  of  this  peren- 
nial category.  Most  of  these  programs 
have  been  substantially  revamped 
since  our  last  visit,  plus  you'll  get  to 
see  what  performance  benefits  are 
accrued  from  Windows  3.0. 

■  DOS-BASED  LANs 

DOS-based  LANs  aren't  just  for  in- 
stallations of  10  or  12  PCs:  The  best 
pixxlucts  challenge  Novell's  NetWare 
2. \x  by  handling  hundreds  of  PCs  at 
top  spreds.  PC  Labs  reviews  13  prod- 
ucts that  use  LAN  adapters  support- 
ing the  lO-megabit-per-second  Eth- 
ernet, IEEE  802.5  Token-Ring,  and/ 
or  ARCnet  industry  standards. 

■  COPROCESSED  1024 
DISPLAY  ADAPTERS 

When  it  comes  to  putting  together  a 
high-resolution  display  system,  choos- 
ing the  right  graphics  adapter  is  cru- 
cial. For  the  ultimate  performance 
under  Microsoft  Windows  and  Auto- 
CAD, coprocessed  video  boards  are 
your  best  bet  today.  PC  Mai;a:ine 
examines  15  adapters,  priced  from 
S600  to  S3, 000,  that  support  non- 
interlaced 1 ,024-by-768  resolution. 

■  ARC  TANGENT  MAILING 
LIST  MANAGEMENT 

If  your  organization  sends  out  large 
or  frequent  mailings,  there's  no  need 
to  pay  29  cents  a  letter.  Arc  Tan- 
gent's sophisticated  mailing  list 
management  software,  nine-digit  ZIP 
code  database,  and  address  correc- 
tion utilities  will  help  you  earn  big 
postal  discounts  at  mailing  time.  ■ 


MODEMS  FOR  THE  90's 

If  a  picture  is  worth  a  thousand  words,  the  test 
results  by  PC  magazine  LAN  lab  says  it  all.  And 
they  saia  a  lot  of  other  good  things  about  Galaxy 
modems.  Call  us  for  details,  or  better  yet,  try  one 
yourself.  You  will  be  impressed  how  fast  we  can 
move  your  data. 
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PC  MAGAZINE  is  the  one  publica- 
tion ycu  can  trust  to  keep  you  up-to- 
date  on  the  latest  developments  in  the 
ever-changing  world  of  computing. 

.Subscribe  now  to  make  sure  you  don't 
miss  a  single  prcxiuct  report  or  produc- 
tivity-enhancing tip. 

■  One  year  (22  issues)  for  S29.97. 

SAVE  54%. 

■  Two  years  (44  issues)  for  $49.97. 

SAVE  62%. 

And  if  you  order  now  .  you'll  also  get 
our  exclusive  2-DlSK  "BEST  OF 
PC  MAGAZINE'S  UTILITIES  "— 
FREE  with  your  paid  subscription! 


Don't  delay.  Call  toll-free  today  to 

aim  your  savings  and  FREE  "BEST 
OF  PC  MAGAZINE'S  UTILITIES!" 


1-800-289-0429 
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Products  for  the  Leisure  Side  of  Personal  Computing 


Finale  Provides  Powerful 
Desktop  Music  Publishing 
For  a  Reasonable  Price 


by  Rob  Kendall 


When  Coda  Music  Software 
recently  ported  Finale  from  the 
Macintosh  to  Windows.  PC  us- 
ers gained  access  to  the  most 
powerful  music  notation  pack- 
age available  for  microcompu- 
ters. Version  2.0  for  the  PC  in- 
corporates all  the  features  that 
previously  were  found  only  in 
the  Mac  implementation. 

This  $749  package  is  a  true 
music  publishing  program, 
comparable  in  power  and  com- 
plexity with  high-end  desktop 
publishing  software.  It  produces 
engraver-quality  printed  output 
of  nearly  any  musical  composi- 
tion, and  handles  the  notational 
conventions  of  popular  music  or 
large  orchestral  works  with  equal 
aplomb.  Only  the  most  experi- 
mental of  composers  is  likely  to 
be  hindered  by  the  program's 
few  limitations.  Like  any  pow- 
erful desktop  publishing  pack- 


age, however.  Finale  requires 
you  to  invest  some  effort  in 
mastering  its  many  capabilities. 

Once  you  learn  the  package, 
though,  F/'/w/f's  musical  intelli- 
gence saves  you  a  great  deal  of 
time  and  frustration.  Unlike  some 
other  notation  software.  Finale 
keeps  your  entire  composition 
in  one  file.  It  won't  let  you  fill  a 
bar  with  the  wrong  number  of 
beats,  and  automatically  handles 
beaming,  stem  directions,  and 
the  positioning  of  marks  such  as 
staccato  dots  or  fermatas.  It 
rhythmically  aligns  the  notes  of 
simultaneous  staves  in  piano  or 
ensemble  music,  even  if  each 
staff  is  in  a  different  meter. 

While  the  quickest  way  to 
work  is  by  scrolling  your  music 
in  a  single  unbroken  line  from 
left  to  right,  you  can  easily  toggle 
to  a  page  view  that  shows  you 
exactly  how  the  staves  will  be 
laid  out  on  each  page. 

The  simplest  method  for  en- 
tering notes  is  to  click  on  the  ap- 


i 


Tristan  Prelude  (Richard  Wagner) 


/ 


This  excerpt  from  a  piano  reduction  of  Wagner's  opera 
Tristan  und  Isolde  was  produced  on  a  LaserJet  III  with  a 
PostScript  cartridge. 
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propriate  note-duration  icon  and 
then  click  where  you  want  to 
place  the  note  on  the  staff.  This 
can  be  rather  slow  for  complex 
pieces,  but  an  alternate  approach 
lets  you  combine  the  cursor  keys 
and  number  keys  to  place  notes. 
With  a  little  practice,  this  allows 
very  fast  note  entry. 

Once  you've  created  your 
music,  the  program  automati- 
cally optimizes  not  only  the 
spacing  of  notes  within  meas- 
ures but  also  the  number  of 
measures  in  each  staff.  It  gener- 
ally does  a  pretty  good  job  with 
simple  music,  but  for  more 
complex  pieces,  you  will  proba- 
bly need  to  respace  some  meas- 
ures manually — which  is  a 
simple  matter  of  dragging  boxes 
that  represent  portions  of  the  beat. 
The  program  then  allows  you  to 
fine-tune  your  music,  down  to 
the  position  of  every  last  acci- 
dental and  the  length  of  every 
note  stem.  The  final  step  is  add- 
ing titles,  headers  and  footers, 
and  annotations. 

Finale's  imposing  array  of 
toolbox  icons  supports  a  broad 
range  of  additional  functions. 
You  can  concoct  an  oddball  time 
signature,  create  nonstandard 
clefs  and  key  signatures,  or  add 
expression  markings  from  a  cus- 
tomized library.  Grace  notes, 
complex  tuplets,  or  tremolos  are 
no  problem,  either.  Jazz  and  pop 
musicians  will  appreciate  the 
features  for  handling  chord 
symbols,  guitar  fingering  charts, 
and  a  wide  range  of  percussion 
symbols.  Orchestral  composers 
can  create  a  full  score  and  then 
automatically  extract  the  parts 
for  each  instrument  from  it.  For 
early  music.  Finale  accommo- 
dates figured  basses,  tablature, 
and  some  early  vocal  notations. 

Creating  vocal  music 
couldn't  be  easier.  You  simply 
type  in  the  lyrics,  and  each  time 
you  enter  a  space  or  a  hyphen. 
Finale  aligns  the  next  word  or 
syllable  with  the  next  note. 

Contrapuntal  music  can  be  a 


I  MUSIC 
Finale:  A  leap 
forward  for 
desktop  music 
publishing. 

I  GAMES 
Tracon  II  adds  a 
live  link  to  Flight 
Simulator. 

California  Games 
II:  Like,  it's  a 
sequel,  dude. 


big  stumbling  block  for  com- 
puter-generated notation,  espe- 
cially when  several  musical  lines 
on  the  same  staff  must  maintain 
notational  independence.  This  is 
no  problem  for  Finale,  which 
lets  you  define  up  to  four  inde- 
pendent voices  and  keep  stems 
oriented  in  the  coirect  directions. 
For  denser  counterjxjints,  you 
can  even  superimpose  multiple 
staves.  My  only  real  complaint 
is  that  accidentals  and  other  ele- 
ments in  different  voices  tend  to 
collide,  requiring  manual  repo- 
sitioning. 

Finale  is  also  one  of  the  few 
notation  packages  that  can  deal 
with  the  ways  that  many  modem 
composers  stretch  the  conven- 
tions of  Western  musical  nota- 
tion. You  can  use  just  about  any 
symbol  as  a  note  head,  create 
splayed  stems  for  note  clusters, 
and  alter  note  beams  in  all  sorts 
of  nonstandard  ways.  If  all  else 
fails  to  get  your  musical  inten- 
tions across,  a  drawing  tool  lets 
you  create  your  own  symbols. 
There  are  only  a  few  notational 
situations  that  Finale  can't  ade- 
quately handle,  such  as  music 
with  different  staves  in  different 
meters  with  bar  lines  that  don't 
line  up  vertically. 

The  package  revises  music 
just  as  adeptly  as  it  creates  it. 

CONTINUES 
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Finale 

CONTINUED 

You  can  cut  and  paste  large 
sections  or  single  chords  and 
motives  with  ease;  passages  can 
be  transposed  just  as  simply  and 
efficiently.  When  music  is 
moved,  any  associated  expres- 
sion marks  or  lyrics  move  with 
it.  There's  even  a  search-and-re- 
place  function,  though  this  still 
has  a  few  bugs  in  it.  The  most 
remarkable  editing  feature  per- 
mits intelligent  copies  of  mate- 
rial; whenever  you  alter  the  origi- 
nal music,  the  copies  you've 
made  of  it  throughout  the  piece 
change  accordingly. 

All  this  would  be  enough  in 
it.self  to  place  Finale  at  the  top  of 
its  class,  but.  as  a  bonus,  you  also 


get  excellent  integration  with 
MIDI.  Finale  can  import  a  stan- 
dard MIDI  file  created  on  a 
sequencer  and  render  it  into  no- 
tation. It  can  also  transcribe  a 
performance  as  you  play.  The 
results  are  quite  accurate,  though 
they  usually  require  some  touch- 
ing up.  Finale  quantizes  the 
music  to  eliminate  the  rhythmic 
fluctuations  inherent  in  a  musi- 
cal performance. 

Conversely,  Finale  will  play 
back  on  a  MIDI  synthesizer  any 
score  you  create — a  boon  for 
composers  creating  drafts  or  for 
copyists  who  want  to  do  an  aural 
proofread.  It  even  respects  first 
and  second  endings  and  tempo, 
dynamic,  and  articulation  mark- 
ings. You  can  al.so  embed  other 
sorts  of  MIDI  data  in  the  score  or 
export  the  score  as  a  MIDI  file. 

Finale  is  a  challenge  to  learn, 
especially  since  it  lacks  any  on- 


SCORE:  Notation  Power  at  a  Price 


I 


it 


by  Rob  Kendall 

When  it  was  introduced  four 
years  ago  by  Passport 
Designs,  Score  ushered  in  the 
era  of  true  desktop  music 
publishing.  It  was  the  first 
micrtx;omputer-ba.sed  soft- 
ware that  let  musicians  turn 
out  engraver-quality  printed 
music  ol  any  complexiiy  from 
a  laser  printer.  Today  it  re- 
mains the  only  program  that 
can  match  Finale  in  output 
iiualily  for  large,  intricate 
pieces  of  music. 

Like  Finale,  it  automati- 
cally optimizes  the  spacing 
of  your  music  but  allows 
manual  control  of  individual 
clemenis.  It  handles  all  sorts 
of  rhythmic  complexities  as 
well  as  the  demands  of  or- 
chestral writing,  and  can  ex- 
tract parts  from  a  full  score. 
For  unconventional  scores,  it 
lets  you  customize  clemenis 
in  non.slandard  ways. 

Unfortunately,  a  number 
of  factors  have  kept  Score 
from  entering  the  music  soft- 
ware mainstream.  One  is  its 
hefty  price  lag:  SW.S  for  Score 
alone  or  Sl,4()0  with  Score- 
Inpiii  and  Escor — companion 
programs  that  provide  MIDI 
capabilities  comparable  (but 


not  equal)  with  those  of  Fi- 
nale. Another  is  its  ruthlessly 
difficult  interface,  which 
never  fully  made  the  transi- 
tion from  the  mainframe  en- 
vironment that  spawned  it. 

The  program  relies  on  a 
confusing  amalgam  of  a 
command  line  interface  and 
function  key  menus,  and 
requires  you  to  enter  musical 
material  by  typing  it  in  as 
strings  of  ASCII  characters. 
You  enter  pilches  and  rhyth- 
mic values  separately,  a  sys- 
tem highly  conducive  to  mis- 
takes, and  even  medium- 
sized  pieces  must  be  stored 
in  multiple  files.  Score  isn't 
as  intelligent  about  barring 
and  beaming  as  it  should  be. 

Editing  is  extremely  cum- 
bersome. Just  cutting  and 
pasting  a  few  bars  is  a  daunt- 
ing prwedure.  You  can  click 
on  individual  notes  to  change 
stems,  beams,  or  accidentals, 
but  this  requires  negotiating 
an  arcane  system  of  numeric 
parameters.  Poor  dwumen- 
lation  n)akes  the  program 
even  more  inaccessible.  And 
when  you're  finally  ready  to 
print,  you'll  find  support  only 
for  PostScript  and  a  handful 
of  dot  matrix  printers.  ■ 


Finale  lets  you  divide  the  notes  on  a  staff  into  different 
voices  and  edit  each  Independently. 


line  help  and  relies  heavily  on 
cryptic  icons.  But  once  you've 
got  it  down,  it's  quick  and  intui- 
tive to  use.  It  is  truly  a  software 
milestone  that  could  eventually 
do  for  professional  composers 
and  arrangers  what  PageMaker 
and  Ventura  Ptihlisher  have  done 
for  writers  and  editors. 
List  Price:  Finale.  Version  2.0, 


$749.  Requires:  286  or  better 
processor,  hard  disk,  1 .2MB  or 
720K  floppy  disk  drive,  1  MB 
RAM  (2MB  recommended), 
graphics  display,  DOS  3.0  or 
later,  Winciows2.^  or  later. 
Coda  Music  Software,  1401  E. 
79th  St.,  Bloomington,  MN 
55425-1 1 26;  800-843-2066. 

CIRCLE  601  ON  READER  SERVICE  CARD 


Would-be  Air  Traffic 
Controliers  Can  Linii  to 
l\/IS  Fligiit  Simulator 


by  Don  Trivette 


In  1 990,  more  than  43,0(X)  people 
took  the  Federal  Aviation 
Agency's  test  to  get  into  the  air 
traffic  control  academy  in  Okla- 
homa City,  Oklahoma.  Of  that 
number,  fewer  than  2,300  were 
actually  accepted  and  enrolled 
in  courses  at  the  academy.  Only 
about  1 ,400  went  on  to  the  four 
years  of  field  instruction  it  takes 
to  finally  become  an  air  traffic 
controller.  Although  the  pay  is 
great,  the  dropout  rate  is  horren- 
dous, partly  because  many  api- 
plicants  don't  understand  what 
an  air  traffic  controller  really 
does,  and  partly  because  others 
find  themselves  temperamen- 
tally unsuited  for  the  work. 

Tracon  II.  from  Wesson  In- 
ternational, could  help  screen  out 
the  dilettantes  from  the  true 
controller  candidates.  The  origi- 
nal version  of  this  simulation 


caused  more  sweaty  palms  than 
any  horror  movie,  and  gave  users 
a  really  good  taste  of  what  life  is 
like  in  the  pressurized  confines 
of  the  control  tower. 

The  new  version  adds  a  much 
improved  user  interface,  with 
mouse  support  and  pull-down 
menus.  The  niftiest  new  feature 
allows  a  serial-port  link  to  an- 
other PC  running  Microsoft's 
popular  Flight  Simulator  (Ver- 
sion 3  or  later).  You  can  see  and 
direct  Flight  Simulator's  planes 
on  your  Tracon  radar  scope,  and 
the  FS  pilot  can  see  the  other 
aircraft  in  the  surrounding  air 
traffic  control  sector.  A  word  of 
caution:  It's  almost  impossible 
to  be  both  pilot  and  controller 
and  keep  the  blue  side  up. 

Tracon  //'s  main  screen  puts 
you  at  an  air  traffic  control  sta- 
tion, complete  with  a  radar  scope 
and  flight  strips  showing  active 
and  pending  aircraft  like  Boeing 

CONTINUES 
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Tracon  II 

CONTINUED 

727s,  747s,  and  smaller  planes 
like  Piper  Cubs.  The  aircraft  in 
your  terminal  radar  approach 
control  (TRACON)  fall  into  one 
of  three  groups:  overflights,  de- 
partures, or  arrivals. 

Overflights  are  the  easiest  to 
handle,  since  they  are  planes 
passing  through  at  a  high  alti- 
tude, and  require  little  involve- 
ment from  you  unless  there  are 
conflicts  with  other  aircraft.  De- 
partures are  also  relatively  easy, 
requiring  that  you  first  give 
approval  to  the  tower  for  the 
flight  to  take  off,  and  then  verify 
that  the  pilot  stays  on  an  ap- 
proved outbound  course.  Prob- 
lems arise  when  .several  aircraft 
want  to  depart  at  the  same  lime, 
forcing  you  either  to  hold  some 
of  the  flights  or  to  reroute  the 
outbound  planes. 

Arrivals  separate  thecontrol- 
lers  from  the  wannabes.  After 
accepting  an  arrival  handoff  from 
another  control  center,  you  have 
to  guide  the  flight  to  the  airport 
approach.  You  do  this  by  giving 
timely  instructions  to  the  pilot 
about  altitude  and  headings. 
Communication  with  Tracon  air- 
craft is  via  keyboard  instructions 
consisting  of  an  aircraft  ID,  a 
command,  and  parameters.  A 
typical  command  might  .say 
"N123DV  climb  and  maintain 
6.00()feet.'" 

The  software  has  enough  fea- 


ENHANCING  THE  FANTASY: 
Add-on  Scenery  for  Flight  Simulator 


by  Don  Trivette 

Aiirnift  Scawiy  Dc.siifiier 
is  a  companion  product  for 
Version  4.0  of  Microsoft's 
Flifihi  Simulator,  the  soft- 
ware lhal  puts  you  behind 
the  stick  of  a  Cessna  Sky- 
lane,  a  Gates  Lcarjet.  or  a 
Schweizer  Sailplane.  A&S 
Desigtwr  increases  your  llect 
of  planes,  expands  the 
changes  you  can  make  to 
an  experimental  alrcrdl'i.  and 
lets  you  design  you  own 
scencr)'. 

Some  FS  fans  will  cough 
up  the  $40  for  this  package 
just  to  get  the  I'lnir  extra  air- 
cnili  (which  Micni«>ft  should 
have  included  free  in  Ver- 
sion 4.0).  Who  can  resist 
the  temptation  to  fly  Boe- 
ing's 747-4(K),  billed  as  the 


tures  and  options  to  keep  the 
most  jaded  aviation  buff  happy. 
You  can  set  parameters  for 
weather  (clear  to  stormy),  pilot 
skill  (perfect  to  lousy),  and 
emergencies  (none  to  night- 
mare). If  life's  gotten  a  little  dull, 
select  stormy  weather,  a  lousy 
pilot,  and  nightmare  emergen- 
cies and  watch  your  scope  light 
up.  There  is  even  an  audio  cas- 
sette that  synchronizes  with  a 
10-minute  demonstration. 
Traffic  control  sectors  for  San 


world's  most  advanced  com- 
mercial aircraft'.'  Boeing  engi- 
neers worked  with  Microsoft 
programmers  to  make  the 
simulation  so  realistic  that  you 
must  have  an  EGA  (or  belter) 
monitor  to  display  the  instru- 
ment panel.  Tlie  other  new  planes 
arc  a  Beech  Starship.  a  Piper 
Archer,  and  a  generic  seaplane. 

Although  FS.  Version  4.0, 
lets  you  build  experimental  air- 
craft and  specify  some 
characteristics.  Aircraft  &  .Scen- 
ery Df.v/x/ifr  gives  you  control 
over  more  parameters,  includ- 
ing thrust,  weight,  canard  con- 
trol, damping,  hysteresis,  lift, 
and  drag.  You  can  also  select 
flaps,  spt)ilers,  and  thru.si  rcvers- 
ers.  It  takes  an  aeronautical 
engineer  to  appreciate  the  ef- 
fects of  these  parameters.  The 


Francisco,  Los  Angeles,  Chi- 
cago, Boston,  Seattle,  and  Mi- 
ami are  part  of  the  package;  for 
$40  you  can  purchase  disks  cov- 
ering 24  additional  cities.  Other 
optional  equipment  includes  a 
$.350  voice  recognition  system 
that  lets  you  "talk"  to  the  cock- 
pit, and  a  $60  speech  box  with 
digitized  voice  disks  that  lets 
you  "hear"  the  pilot. 

Tracon  is  complex  and  de- 
tailed, although  real  controllers 
will  note  many  simplifications 
and,  no  doubt  with  some  glee, 
that  the  radar  blips  are  shaped 
like  tiny  airplanes.  Nevertheless, 
it'll  take  weeks  to  master  the 


A  &  S  Designer  adds  new 
planes  to  those  that  come 
with  Flight  Simulator. 

.scenery-design  portion  of  the 
software  is  easier  lo  under- 
stand and  use.  With  il  you 
can  create  and  modify  ob- 
jects like  nutds,  bridges,  build- 
ings, and  runways.  Moving 
scener>'  like  cars,  trucks,  and 
boats  can  also  be  added.  With 
time  and  effort,  you  c;in  nnxJel 
your  hometown  airport  and 
even  your  own  house. 

Aircraft  &  Scenery^\ 
Dcsifiiicr  is  a  must  for  avia- 
tion buffs,  but  a  little  loo  ex- 
peasive  and  technical  for  those 
who  just  want  to  buz/  the 
tower  on  occa.sion.  ■ 


•i 


basics  and  perhaps  months  to 
become  really  proficient:  but 
that's  the  whole  point.  If  you're 
considering  a  career  in  ATC,  or 
if  you're  a  pilot  who  wants  to 
check  out  the  other  side  of  avia- 
tion, try  Tracon.  It's  guaranteed 
to  leave  you  with  moist  palms 
and  a  pumping  heart. 
List  Price:  Tracon  II,  $69.95 
($29.95  as  an  upgrade  to 
Tracon  I).  Requires:  51 2K 
RAM,  graphics  adapter,  DOS 
2.0  or  later.  Wesson 
International,  500  South  Capital 
of  Texas  Hwy.,  Austin,  TX 
78746:800-634-9808.  
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Epyx  Unveils  Gnarly 
Successor  to  California 
Games  Arcade  Package 


GAMES 

by  Don  Trivette 


One  of  the  best  new  features  in  Tracon  //Is  the  ability 
to  link  up  to  another  PC  running  MS  Flight  Simulator. 


Hey,  cool  Dude,  it's  time  for  the 
second  installment  of  gnarly 
action  from  Epyx  software. 
California  Games  II  features  five 
new  laid-back  sports  that  will 
challenge  your  finger  muscles 
and  keep  your  mind  from  turn- 


ing into  organic  granola. 

First,  there's  hang  gliding. 
You  get  two  minutes  of  thermal 
updrafts  to  show  your  stuff. 
Swoop,  loop,  and  stall  to  your 
heart '  s  content,  but  remember  to 
keep  an  eye  on  the  clock.  Each 
maneuver  carries  points,  and 
extra  points  are  awarded  for 

CONTINUES 
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WHY  WOULD  I  WANT  A  TAX 
PROGRAM  AFTER  APRIL  15TH? 

On  April  15,  you  probably  slapp>ed  a  stamp  on  your  tax  return,  delivered  it  to  the  Post  Office,  and  crossed 
your  fingers.  But  my  guess  is  that  you  have  at  least  3  nagging  questions  still  hanging  over  your  head: 

"Was  my  tax  return  really  accurate?" 

"Did  my  accountant  miss  any  red  flags  that 
might  trigger  an  audit?" 

"Could  my  tax  bill  have  been  smaller?" 

Th«  b«ft  answer  to  all  thr**  quMtions  may  b«  TaxCut,^ 
from  MliCA  Softwaro. 

And  for  a  limited  time  only,  this  award-winning  tax 
preparation  software  is  yours  for  the  taking  at 
just  $9.95!  That's  90%  OFF  its  usual  $89.95  price  tag. 

For  just  $9.95  -  a  small  fraction  of  the  fee  you'd  pay  an 
accountant  to  audit  your  return  -  let  TaxCut  review 
your  return  and  give  you  an  expert  "second  opinion." 

At  the  very  least,  TaxCut  will  confirm  the  accurao  of 
the  return  you've  already  filed,  and  you'll  sleep  better 
at  night.  But  TaxCut  might  just  discover  a  deduction 
you've  missed,  or  a  figure  which  seems  "out  of  whack." 
or  even  an  item  that  will  assuredly  raise  a  red  flag  with 
the  IRS.  In  any  of  these  cases,  if  you  decide  to  file  an 
amended  return,  TaxCut  will  print  a  Form  1040X.  and 
your  complete,  amended  return  on  plain  blank 
paper.  You  just  review,  sign  and  mail. 

If  you've  filed  for  an  extension  (or  two?), 
you  may  decide  to  let  TaxCut  help  prepare 
your  original  1990  return  for  tremendous 
time  and  financial  savings. 

Why  tho  big  SALE  on  TaxCut  1990? 

Our  hope  is  that  if  you  use  TaxCut  this  year 
to  review  your  return,  you'll  have  the  confi- 
dence to  file  an  accurate,  professional-quality 
return  with  TaxCut  next  tax  season. 

Why  TaxCut?  Because  "TaxC^ut  (is)  the  best  tax-preparation  package  around."  -  Business  Week  Because  TaxCut 
soothes  the  1040  blues...  With  its  all-encompassing  help  features  and  beautiful  output,  TaxCut  for  1990  sets  quite  a 
standard  for  the  competition  to  live  up  to."  -PCMagasine  Because  'TaxCut,  from  MECA  Software,  stands  head 
and  shoulders  above  all  other  tax-preparation  software."  -  PC\CompuHng  Because  "TaxCut  caught  more  mistakes  in 
our  tax  forms  than  TurboTax's  Data  Examiner  did."  -  PC  WoHd  Most  important  of  all,  ONLYTaxCut's  forms  and 
schedules  are  cerdfied  accurate  by  a  "Big  Six"  accounting  firm.  And  ONLY  TaxCut  guarantees  the  accuracy 
of  its  calculations. 

Why  not  lot  TaxCut  answor  your  last  throe  tax  quostions  -  for  just  $9.95  plus  $5.00  shipping? 

Call  1-800-237-8400  ext.  232  to  order  today! 
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The  Export  Sy»cm  For  Mjmiging  Your  Itees'" 


Requires  5I2K  IBM    PC  or  rnmpatihlt-,  2  disk  drives,  hard  drive  reeoinmended.  DOS  2.0  or  laler  Works  will)  mosl  prinlcn  - 
IIR^yV    dot  matrix  and  laser  OITcr  expires 8/SI /HI  ©  l!t«)l  MF.C.A  Stiftware.  Inc.  P.O.  Box  907  Weslporl.  CT  06881 
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SPUR  YOUR  PRODUCTIVITY! 


ANNOUNCING 


COMPUTER  SELECT 

The  Most  Complete  Database  Of 
Computer  Product  Information  Available 


Get  instant  access  to  more  than... 

1^  60,000  articles  and  abstracts  from  over 
140  leading  publications 

1^  67,000  hardware,  software  and 
communications  product  specs 

1^  11 ,000  company  profiles,  including 
addresses  and  phone  numbers 

t>  8,000  definitions  of  computer  and 
telecommunications  terms. 

Tans  of  thousands  of  reviews,  analyses,  buyer's  guides  and  manu- 
facturer listings— on  one  disc!  COMPUTER  SELECT  makes  it  easy 
to  browse  titles,  read  entire  articles,  check  abstracts  and  find  the 
names  and  addresses  of  manufacturers  ,  fast.  You  can  copy  data  to 
a  file  or  print  out  all  or  part  of  your  search  results.  Call  for  a  free 
demonstration  disk! 


Now  there's  COMPUTER  SELECT.  It  s 
the  new,  enhanced  version  of  the 
CoiTipiiter  Library  database,  developed 
by  the  pubiishers'ofPC  Magazine  and  PC 
Week.  With  COMPUTER^SELECT  vou 
can  identify,  evaluate  and  select  the 
computer  pibductsyou  need  in  a  fraction 
of  the  lime. 

Find  All  The  Hardware  And  Soft- 
ware Information  You  Need.. .From 
Product  Evaluations  And  Specifi- 
cations Right  Down  To  The  Manu- 
facturer's Phone  Number 

COMPUTER  SELECT  gives  you  immedi- 
ate access  to  information  from  the  best 
magazines,  newsletters,  technical  and 
business  publications  reporting  on  the 


COMPUTER  SELECThelpsyou 
S-T-R-E-T-C-H  your  resources! 

In  today  s  economic  climate  many  companies  have  put  a 
lid  on  support  expenditures,  but  not  on  workload  or 
expectations  That  s  why  COMPUTER  SELECT  is  more 
essential  than  ever  It  s  designed  to  stretch  your  support 
resources  and  promote  cost-ettective  purchasing 

"COMPUTER  SELECT  is  the  best  single  source  ol  indus- 
try information  available,  and  it's  at  my  fingertips  when- 
ever I  need  it  ' 

Jonathan  D  Lazarus  Microsoil  Corporation 
Director  Systems  Strategy 

"The  real  value  of  COMPUTER  SELECT  is  in  the  hidden 
cost  of  missed  information  that  could  be  mission- 
critical  With  this  products  ability  to  conduct  broad- 
based  queries,  you  can  be  confident  that  you  have 
checked  all  the  relevant  sources  and  you're  thoroughly 
up-to-date  ' 

Bob  Hayes  Nordstrom.  Inc 
lectinology  Architecture  Manager 

"I  was  looking  for  a  tape  backup  device  that  could  hold 
2  2  gigabytes  A  search  like  that  used  to  take  days  With 
COMPUTER  SELECT  it  took  10  minutes  to  gel  all  the 
information  I  needed ' 

Joseph  Curtis  Con  Edison 
General  Manager  lor  Systems  Engineering 


COMPUTER  SELECT  HELPS 
ANSWER  KEY  QUESTIONS  FASTER, 
SMARTER.  EASIER 

1.  In  a  given  product  category,  sucti  as  battery- 
powered  20  mhz  80386-sx  portable 
connputers.  what  are  the  available  products 
. .  their  specifications. .  their  prices? 

2.  What  are  all  the  products  in  a  given  category 
whose  list  price  is  less  than  my  budget? 

3.  Which  products  earned  the  best  reviews  in  a 
given  category? 

4.  What  does  the  installed  user  base  say  about 
my  options? 

5.  Will  it  run  on  my  LAN? 

6.  What  tips  and  techniques  can  I  learn  to  get 
more  from  the  products  I  use? 

7.  If  I  buy  a  particular  product  now.  is  the  manu- 
facturer likely  to  be  in  business  if  I  need  help 
later? 

8.  What  are  the  benefits  of  upgrading  to  the  new 
version  of  a  software  product  I  use? 

9.  How  do  I  reach  a  manufacturer?  Is  there  an 
800  number? 

10.  What  are  the  marketing  strategies  of  a  given 
computer  industry  company.. who  is  the  key 
marketing  contact? 


CIRCLE  1 58  ON  RE  AIDER  SERVICE  CARD 

computer  industry.  Researchiiie  prod- 
ucts can  be  done  quickly  and  efficiently 
right  at  your  desk. 

Then,  when  you  find  the  product  that's 
best  for  your  needs,  you  can  obtain 
its  specifications  and  locate  the  manu- 
facturer  in  a  snap.  Because  now 
COMPUTER  SELECT  incorporates  all 
the  reference  information  from  Data 
Sources:'  the  leading  computer  industry 
directorN'.  That  means  you'll  find  specs 
for  o\er'£>7,000  hardware,  software  and 
data  communications  products-plus 
profiles  of  the  11,000  companies  that 
make  the  products  you  want. 


YOU'LL  SEE  RESULTS  IN  LESS 
THAN  ONE 
HOUR 

New  users  are 
doing  produc- 
tive work  in 
less  than  one 
hour.  No  in- 
stallation is 
needed,  just 
pop  in  the  CD- 
ROM  disc  and  a  few 
simple  steps  locate,  retrieve  and  print 
the  information  you  want.  And  a 
new.  updated  disc  is  sent  to  you  each 
month  so  you'll  always  have  current 
product  information. 

FREE! 

If  you  call  now  and  become  a 
COMPUTER  SELECT  subscriber 
you'll  receive  a  BONUS  DISC  FREE! 

This  disc  contains  the  complete  COMPUTER  SELECT  publica- 
tion file  covering  all  of  1990  to  use  as  the  base  of  your 
computer  library  Combined  with  the  new  discs  you  II  receive 
as  a  subscriber,  you  II  have  a  comprehensive  database  of  both 
historical  and  current  information' 

COMPUTIR  SEUCT  is  "HiQlllr  Recommended"  lor . . 

■  Micro  Managers  PC  Coordinalors  MISDiredois  LAN  Adminis- 
trators .  Purchasing  Agents  •  Inlormalion  Center  Managers  •  User- 
Support  Groups  •  Training  Organizations  •  Programmers,  Devel- 
opers •  Product  Marketers  and  Planners  •  Resellers  OEMS  VARS 
System  Integrators  •  Journalists  Consultants  Industry  Analysts  • 
Salespeople  Public  Relations  Managers  •  Law  Firms 

CALL  NOW  FOR  A  FREE  DEMONSTRATION  DISK 

212-503-5412 
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LIBRARY 


Computer  libra'v  Cofnpulei  Select  anc  Osta  SourcM*  m  trademwhs  o( 
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Cc[  aterial 


The  skateboarding  event  provides  the  greatest 
challenge  in  California  Games  II,  from  Epyx  software. 


After  Hours 


California 
Games  II 

CONTINUED 

dropping  water  balloons  on  tar- 
get. It's  fun,  but  it  ain't  exactly 
Flight  Simulator. 

Jet  surfing,  the  second  event, 
takes  place  on  an  ocean  course 
marked  with  buoys.  Extra  points 
are  earned  for  feats  like  ramp 
jumping  and  for  snagging  the 
occasional  bottle,  but  time  is  by 
far  the  most  important  factor  in 
winning  this  event,  so  don't  play 
ecology  Eddie  if  a  bottle  is  too 
far  off  the  course. 

TTie  third  event  is  snowboar- 
ding  down  Mt.  Epyx  on  one  of 
three  courses.  The  better  your 
time,  the  higher  your  score; 
bonus  points  are  earned  for  funky 
stuff  like  handplants,  edge  rides, 
and  loops.  This  is  skateboarding 
for  snow  bunnies. 

Bodyboarding  is  the  fourth 
event;  you  score  points  for  spin- 


ning, cutting,  and  various  off- 
the-lip  maneuvers.  Bodyboard- 
ing is  a  lot  like  the  excellent 
surfing  that  made  the  original 
California  Games  a  smash 
hit — but  let's  face  it  Buds,  body- 
boarding  i.sn't  surfing. 

The  final  event  rescues  CGII 
from  oblivion.  The  outlaw  skate- 
boarding course  may  even  be 
good  enough  to  justify  the  price 
of  the  software — especially  if 
you  are  a  dedicated  thrasher.  As 
you  half-pipe  and  full-pipe  your 
way  along  a  giant  aqueduct  and 
drainage  system,  you  never  know 
when  the  next  turn  may  mean  a 
faceplant  into  a  concrete  abut- 
ment. Skateboarding  is  the  mega 
challenge  of  CGll. 

If  you  surfed  California 
Games  I  'till  you  had  callouses 
on  your  fingers,  you  might  get 
amped  by  CGII.  On  the  other 
hand.  I  was  disappointed  in  the 
relatively  few  technical  improve- 
ments in  the  Epyx  gaming  sys- 
tem. Graphics,  for  example,  are 
mostly  the  16-color  variety,  al- 
though the  title  screen  and  some 
snowboarding  shots  are  dis- 


played as  256-color  VGA.  Sup- 
port for  sound  cards  is  minimal 
and  costs  extra  and  there's  no 
mouse  support.  Get  with  it,  most 
excellent  programming  Dudes, 
and  give  us  something  new.  (In- 
cidentally, Epyx  is  considering 
an  all-surfing  game;  if  hanging 
ten  on  your  PC  appeals  to  you. 


then  write  and  tell  them.)  ■ 
List  Price:  California  Games  II, 
$49.95.  Requires:  51 2K  RAM. 
graphics  adapter.  DOS  3.2  or 
later.  AdLib  sound  upgrade 
available  for  $10.  Epyx  Inc., 
P.O.  Box  8020,  Redwood  City, 
CA  94063: 41 5-368-3200. 
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Aft  er  Hours 

is  where  PC  Magazine 
readers  take  their  fun 
and  games  seriously 


HAGAZINE 


Advertisers  interested  in  reaching  them  should 
call  800  33  MAG  AD. 


MAKE  YOUR  BEST 
>  CONniECTIOniS  WITH 
t     PC  MAGAZINE'S 
:  CONNECTIVITY  ISSUE 


it's  the  complete 
}^uide  to  defining  LAN  to  LAN  and 
j     >vide  area  communications,  featuring: 

♦  Access  Servers 

♦  Internal  bridges  and  routers 

♦  Connection  Alternatives:  A  Tutorial 
I      ♦  Public  Data  Networks  Oven  iew 

I      ♦  BBS  Multiuser  Softw  are 

I     You'll  find  all  this  and  more  in  the 
t     September  10th  issue  of  PC  Magazine. 

,       Advertisers  interested  in  tttis  e.xcitin^  opportunity 
'       should  call  800-33  MAG  AD  now.  Ad  Close  7/9/91. 
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y  Abort  Retry.  Fail? 


=       The  Lighter  Side  of  Personal  Computing 


None  as  shown  ■  rt 

LetT 

but  allows  you  IxIQllT 
characters  . 

y  Center 


Type  alignment,  as  explained 

in  the  CorelDRAW  user's  manual. 
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WE  RE  ASR£ED  ON  TOE  SlLV£R 

OVRmi  PUT  WE'RE 

9.T1U.  UASMlNO  OUT  "nfe 
OfeRATINa  SYSTEM. 


Classified 
Intelligence 


MICROWAVE  WINDOWS  WITH  MOUSE 
Complete  program  with  manuals,  brand 
new.  For  IBM  PC  or  equivalent.  Usts  tor 
$250,  will  sell  for  $125  OBO. 

—Classified  ad,  Chico  (Calif.) 
News  &  Review,  November  t,  1990 

Turbo  Pascal  5.5,  Turbo  Assembler  & 
Debegger  1 .0  Power  C,  MS  Quick  C  2.0 
w/  Qucik  Assembler,  Terrible  Editor 
Toolbox  4.0,  S40-$50. 

— San  Francisco  Examiner  & 
Ctironicle,  December  16, 1990 

COMPUTER  Service.  Free  con- 
solation 7  days/wk.  New  and  Used 
equip,  available. 

—Calgary  Bargain  Finder, 
October  18, 1990 


m  COMPATIBLE  CORDLESS  MOUSE 


► 
I 


Intel  chairman  Andrew  Grove  on  the 
use  of  electronic  mail  services  such  as 
CompuServe  and  Prodigy  by  families 
sendng  messages  to  U.S.  troops  in  the 
Persian  Gulf: 

'The  military  particularly  liked 
Prodigy  because  the  censorship 
came  for  free." 


) 


This  Damurk  ad  in  TC  Week 
says  it's  a  cordless  mouse. 


If  your  rnlry  is  used  in  Xhorl,  Retry.  Fail?  we'll  send  you  $50  and 
a  PC  Magazine  T-shirt.  W  inners  this  issue:  Trevor  Russ  (Terrible 
Editor).  Cary  Muzuirelli  (right-cenler-lefti,  Glenn  S.  Hansen 
(cordless  mouse).  John  Schmidt  (free  consolation).  Anthony  Watts 
(microwave  Windows). 


PC  MAGAZINE  JUNE  11.  1991 


Cor  '  ■■     '  -aterial 


VALUE 


WE  WROTE  THE 
BOOK  ON  IT. 


Send  for  the  newest  Dell  product  catalog, 
loaded  with  infonnation  on  all  our  award-winning 
computers,  services 
and  prices.  Plus, 
get  the  details  on 
our  newest  line  of 
PCs,  laptops  and 
turbocharged  servers.  So  return  this  card  today, 
or  call  us  at  (800)  873-1130.  In  Canada,  call 
(800)  387-5752. 


TO  ORDER.  CALL 

800-873 

-1130 

HLXJRS  7AM  ftPMCTM  F 

AM  4  PM  CT  SAT 

IN  CANADA. 

CALL 

800-387- 

5752 

DELL 


C  O  M  n  LI  T  L  R 


CORPOKATION 


CI99I  DeU  CunifUR  Cnpandoa  All  ngho  rcsnved 


OCT  OUR  FREE  CiKnaM  NOML 

Return  this  postage-ftee  card  and  we'll  mail  you  the  latest  Dell  Catalog 
with  information  on  our  newest  line  of  PCs,  laptops  and  turbocharged 
servers.  You'll  also  find  out  about  our  award-winnir\g  service  and 
unbelievaUy  lou'  prices,  so  return  this  card  tods)/,  or  call  us  at  (800) 
873-1130.  In  Canada,  call  (800)  387-5752. 

□  Please  have  a  Dell  Representative  call  me. 

Name:  (M  )   

Title:  

Company:. 

Address:  


.State:. 


-Zip:. 


City:  

1ype  of  Business:  

Approx.  #  of  Employees  in  Company:  

Home  Phone:  (  )  

Business  Phone:  (  )  

Fax  #:  (  )  

1.  Which  products  are  you  most  interested  in? 

□  286-based  systems  □  UNIX-*  based  systems 

□  386-based  systems  □  Laptops'Noteboob 

□  386SX-based  systems  □  Other:  

□  i486-based  systems 

2.  Are  you  interested  in  computer  pixxlucts  for 

□  Home    □  Business   □  Resale 

3.  If  for  resale,  please  identify  your  primarvcustomers: 

□  General  Business    nCjowcmment    U  Education    □  Medical 

4.  How  many  PCs  does  your  con^>any  plan  to  purchase  in  the  next 
twelve  months.' 

Quantity        Timeframe  Qjantity  Timeframe 


Less  than  1  tiwnth 
1-3  months 
3-6  months 


6-12  months 
More  than  12  months 


5.  What  do  you  plan  to  use  computer  products  for? 


6.  How  many  PCs  do  ^ixi  have  installed  now  at  your  company? 


7.  Are  you  interested  in  leasing?  Dfe  DNo     I    adcode5ibo3  | 


GET  OUR  FREE  OOAIOG  NOMC 

Return  this  postage-free  card  and  we'll  mail  you  the  latest  Dell  Catalog 
with  information  on  our  newest  line  of  PCs,  laptops  and  turbocharged 
servers.  \bu'll  also  find  out  about  our  award-winning  service  and 
unbelievably  low  prices,  so  return  this  card  today,  or  call  us  at  (800) 
873-1130.  In  Canada,  call  (800)  387-5752. 

□  Please  have  a  Dell  Representative  call  me. 

Name:(M  )  

Title:  

Company:  

Address:  

City:  


.State:. 


.Zip:. 


Type  of  Business:. 


Appiox.  #  of  Employees  in  Company: 

Home  Phone:  (  )  

Business  Phone:  (  )  

Fax  #:  (  )  


1.  Which  products  are  yiju  most  interested  m .' 

□  286-ba5ed  systems  □  UNIX-* based  systems 
D  386-based  systems  D  Laptops/Notebooks 

□  386SX-based  systems  □  O&ier.  

r~l  i486 -based  systems 

2.  Are  you  interested  in  computer  pnxlucts  for: 

□  Home    □  Business    □  Resale 

3.  If  for  resale,  please  identify  your  pnmary  customers: 

D  General  Business    □  Government    Q  Education    D  Medical 

4.  How  many  PCs  does  your  company  plan  to  purchase  in  the  next 
twelve  months? 

CXiantity        Timeframe  Quantity  Timeframe 


Less  than  1  month 
1-3  months 
3-6  months 


6-12  im)nths 
More  than  12  months 


GET  OUR  FREE  CJnvyLOG  NOVML 

Return  this  postage-ftee  card  and  we'll  mail  you  the  latest  Dell  Catalog 
with  information  on  our  newest  line  of  PCs,  laptops  and  turbocharged 
servers.  Yju'll  also  find  out  about  our  award-winning  service  and 
unbelievably  low  prices,  so  return  this  card  today,  or  call  us  at  (800) 
873-1130.  In  Canada,  call  (800)  387-5752. 

□  Please  have  a  Dell  Representative  call  me. 

Name:(M  )  

Tide:  

Company:. 
Address:  


City:  

Type  of  Business:. 


.State:. 


.Zip:. 


Approx.  #  of  Employees  in  Company; . 

Home  Phone:  (  )  

Business  Phone:  I  )  

Fax  #:  (  )  


5.  What  do  you  plan  to  use  computer  pnxlucts  for? 


1.  Which  products  are  you  most  interested  in? 

□  286-based  systems  □  UNIX-*  based  systems 

□  386-based  systems  □  Laptops/Notebooks 

□  386SX-based  systems  □  Other:  

n  i466-based  systems 

2.  Are  you  interested  in  computer  products  for. 

□  Home    □  Business    □  Resale 

3.  If  for  resale,  please  identify  your  primarvcustomers: 

□  General  Business    □  Government    □  Education    □  Medical 

4.  How  many  PCs  does  your  company  plan  to  purchase  in  the  next 
twelve  months? 

Quantity        Timeframe  Quantity  Timeframe 


Less  than  1  month 
1-3  months 
3-6  months 


6-12  months 
More  than  12  months 


5.  What  do  you  plan  to  use  computer  products  for? 


6.  blow  many  PCs  do  you  have  installed  now  at  your  company  ? 


6.  How  many  PCs  do  you  have  installed  now  at  your  company? 


7.  Are  you  interested  in  leasing?  □  Vl-s  □  No     I  ADCoDEMBcr~l 


7.  Are  you  interested  in  leasing ?  □  Yes  □  No     I  ADCOOESiBcrj 
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For  A  Free  Catalog  Ot"  Dell's  New  Computers, 
Send  This  Card. 
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COM  PU  T  E  R 


CORPORATION 
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Prf-liuclc'tl  Dislvttci  ni>t  mcluJed. 


If  you  want  to  find  out  how  to  get  a  386DX  system, 
plus  one  free  MB  of  memory,  a  tree  Microsoft "  Mouse,  free  MS-DOS* 
free  Microsoft  Windows" 3.0,  the  hig  story  is  on  the  following  page. 


800'759'1460 

Hi.1L:RS;  7  AM.9  PM  irr  MtlN.fRl    H  AM  4  PM  CT  SAI 


R">R  nnAILS,  IN  CANAPA IVML  SCO-  W  mi 


DELL 


COMPUTER 


CORnORATION 


alarial 


IF  YOU  WANT 
A  COMPLETE 
386DX  SYSTEM 
FOR  UNDER 

$2,3oa 

HAVE  WE  GOT 
NEWS  FOR  YOU. 


B 
R 


R 


THE  l^ELL'  ^25P 25  MH:  586  ■  SYSTEM. 


Tc)  find  out  more,  turn  the  page. 


linWlUK  I  All.  l'l.f.AStRHreRENCE#llBG.' 

800-759-1460 

h>.>l:k^  ;  am  w  i'nu  I  Nk is  1-ki  fi  am  1  r\U- 1 

DELLI 

computerI 

WR  hetail-;,  incanadacallhoo-W;  sis; 

IN  MEXICO «5-8(»  OI0  0664. 

corporation! 
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